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J £dj (JkS [S^j a J Q^J J (j_-»_5_l1 ja£ J (jVt d_jl Jj^J pfl '">'** _iL_>-l J_L_ jjl ^JiJlLssj 3 j-aaJ I I JJb 

j^Slnj l5 J-^Ju lS^' j^Slhl'J I IJuSs ULuv) lJ jjuuJ U'i 4liJLNj ^3 (jo^^jJl^ 2L__4_>_lt ,J djl 

jJJulJ fr^u-i ijl^ ^3! CiS^i! d_q_ia J I (j^lstu/sft c^f^ j J t?>" cc^uj 1 -UmJ -iejJlJsJl Jbut J! 
3j_Laj3 j^jUtj Jj_*Jl ^3 ^j-'l Jjlia ^iita j_4 lj jji. 3j___ll a j^j U-aIc L-_»i <0Jl LuLj 4_a1_ls_1 
^yLc- <_UaL> ^aftuS Ct-tTt£ La 42lja>- J Lai I SjS£ ^^Lc ■ S j 3 jj« 

l5 tJub Chang-Min a*J<i j__sfi 2Lb_ti jji_Jt a fsiuit _t CCIE 5ju>i 

3_LgrsJJl tJLu j>L)i ■__*!_! jj£l jlaUu CCIE Jl J ZuuljJl d_jl_l^_ ^jgjjS diaLu-u 

L>^i (jl*"-*-"' Jt^ fcaAtall jlJJL** fslaJ D_t$_Jl OJbgJ ^3 d__ali_)l 5jlg__U 

d_'t _j_L>- 3] lAj^Tj S-llg-u J 3'i (> _ ;p !l£. dj ji^a* (J I Cijlaj 3 U^lU- J ^Ui^bcll 5 jU^JI e)uJ jjJ 

(jV jj t-m a j t Laic ^ ^qju^ ftaflfciMl I Jl& 1 (.^Sll d_jj2l£ l!u\£ Cil j'"" (Jjm^- 

^JBuSafcll ^ylail ■ I'-t^i Ul la-dag djwbtJl ^ 5j^J£j 3! *">■■' ^ A 2Uut ^Jjla Jju d JJb J^La 5l1>-1^ ajLglu 

Cifl^ll Ct4^fljJ ^jSJ "'tj'' ■- ^>ik4>- ^jjj-iJ^ t-*^' 1 * 3_L>-l3 d_uj ^ 4lx2uLm *j AjIx>> jui] i^^ic. jjLs U_l^ 
d^^ll ^ it^'i cLtuljjJl diai*- ( _ 3 A Ja^jauJl dJLJb ^v43 Ja^^u dJLl& sIaS^D^, ajjJJaj '"'*' — -^-'j 

wtlSJl _L>-i Ssl j^J 3'i Cl1^L>uJl -L>-i tUoljJU MjL4 CjlJLl dil^J " jjj fiUul jj dia^. ,j3_U^ 

d_t.i.,iia (J| I ljuiaj Ci^^t Jj_4 ju^Jt dLu4 Ci&i^al OjI G| d_j_4 dlgjj^U ^j-L3L4 ^3 

'iUul jjjl ^j_4 j^j^" ''" (jj J ClS ^Jl d_£lubLl ^ ^2lJ JS^u-j Uu4 j^S d_uo_<Jl (Jl J $31 (Jl ,jJ^Jt*tul *-*,7. H 

!jiaa* ^«=>3 ^JjLa UJh ^3 2l>-IjJI ^jGs 31 V| 2Uu1jJLJl L9 l£ Am hj joej ^3 '• a J5uuj Se l^^nJl j 
^jljl^Jlj ^uSlLI ialaie^ d_cuj J3^l ^yLc u^uu S Jll 3_Llju diai-Jt j j5u tub ^L-a^i UI3 Ja£ 
ia^^uJI HjLu (JnjV 3^ f..'^* 1 ''^.' ^^LrtJl (jjUJl iaj^jJl Lai SjJlaJl oj& £ Ujj_4 oju L9 Ul 

juxjJLi d_j^_uaJl i*13iaa» ijLlj ^3^3 0^ ^^^l dJGL^ Ja jjJ pj^''" ^)3_u^ J^^' 

(» j-Jl j d^Lui dWflj JLwi dj Ciln£ ? L?^i {^iaji ■ dlaWJl djli j Jl^ stSJUobf I JL>>i ^pJLu 
Cilclu3 ha3j CilcLu Clu djujbtJl Jj ju3 JjlcLw ^-lu j»Uu Cut dj did 5lcLu24 ^ JUai? 

SU^ell ,J dCa^aj — j^>> ^Jb I ,Ji ryUtj.a5 fqU1"lj i^J * ■"■ ^ o5 J I 

p ^ ' - J Iss^jsJls j^laj ^ L*liqiu Jbcj Ja^3 2L«^ljaJt 4_utJ I juill J3 ^uj juill j«J 0*3 ^r*" J J 1^0 jrajj 
^>J l&_Lt£- 3j5 ^aitJI ^jb ^'i"n 4 ^aLJI M 1 n f 3 dj j^Slflj J CmIl^j 

S V b>\^ Cy* >* ■ itJL> " c5^t 2uj>£^ 2ujS 51 JjI Jt ^Usej j-»Sfl 0^ oWjl 0 jSj 

d_al_\jtlluji ^J'" j ULi^-i jSU — <Jbj 03UUJ dL_U Ci^^JI jjjjJl (jr>-t (ttlii IjJ "^Ijjljl3 ^LstuaJl 

Cl^qJ) J^j^3 d_uL- J-^^'3 jj^^ ^cy-' a UIUI3 ^puj Ciji 2^_>^ ^ jsLbtli 
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jjjij l *SLJl 5 aiac, A. «j Jill I LjLc.1jJLi.iII jU) j j- 4 ' '-^ 0' 0^ 5^ el JJ^' 

186 is^jji (J ^ua oisl920 (5 

jLc ji^sBiu^u AT&T as jjm ciIjli jjic j^uii o>ut >>iji c5i 1 894 ^ 

Long iSj^l flju»ji ciUisai Loji cijii>^ tg-u... AT&T ji 

Distance Calls 

(jijAati Oj^' ^W^j l§ 5 sbj^SDl j&fi CilSjji d\j\\ Cij^Sa 1 900 djl Ju 

itSj^i 1 6 -buia ISbj-4b Lgla ^yiu 

<ujuic5fi - Propagation jiiitti - Invention ^i>i>5fi 

Control » jia.>uJi -Adoprion 

(jnh'i J (_,7i i j 51 L_y 5J1 J >*jJ 4subu tZJIjL) Ai^jiill Ql ^2u t-u^Jl ^jl Jjj^IjII 
j-» (jjkjlssJI jlJL^iM Jju 2li«L»-J JS^fl (.JLc sUJbtll «L»ljieliu/l cLiub 

5 <UJA)I Sj>£> (jlc <Ua£buJL! £j2tL» Jb>b> 3 dj^j-a j^^J l> jJlHTM L5 

11! l_u^JI 4Ud2u U JUJL»- 

5 CilSjuuJI jlal^aS tj jbcli ,_,?) ij in w-lj^JI J I J ^Bj jjkifl j^ihtII ^ ill j 

•US j j_j _>»»jl! jj£J J i-i-r iill tJajjjLUl £&l^» 
(_,Kitill jij't'ill JbJb j jvjjlajU3 J-1L2 cbj^SUlS Ajj^J ojfl.i £)jJl>-\ Cujjjifl 

Aji J $nj ijf jJl j» 3jJ| ,jjb j I uiitil I 
^'Ij'ijxujb j_o JjlSjjiJb a_Jl>.ijJi Ciifj"'iiiill j£ jib Ja 

^>u£Ulll JLb JjJs 

TV Cable ji ojj* aa Ja 
Netscape&ICQ ji oijSjLu ja 

?S«i_u^3l0ijSjjj 

aj^i^jjiciijU^iajjjLiCBTnie.coniaSjjii jjju »j^c( ) s^«jjji<i|.f» 
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j jb Li uiaaj (aSH Jjajj 3 ^Ift j^i j ^."11 \".\\ Ci$3sX\ Ci\sr'oir> 

.iliLiliaJJI 

Jl jix, (<Cb ^jj iUj^jJSJ^I cuijjjLll 3 jj^jjSJ^I JjjJI jtiiAi jt,uat 

Smartphones ji i{ jam i u ^i «us jji ^1^1 j&y Iphone ,Ipad 

jjjib RSS feeds ji juaimi ^ Video Streaming jjjaS 
j love film streaming videos jis ciUjLi. jj£ ^mmi jlsiUj 

xbox live jlc ljUI^i 

«l_lj^1I^U oSJi(20 10 Jll992 ^Lc^JjiLclS oVIsj^cvlj^I 

^80 jiuii HTTP & HTTPS ji ci^jS^j^ j»^L^i (3.'.'^"" 

HTML ail 

_i_i jjj!2fl aSLual - 1 » iaelmll Cjbb_JI jjj Jlal Jl J jjoj fbJI I JL& eUjLa»-l j^l 

Web Traffic Internet Traffic 

JJLxi Cil ^iui (_>u*>. JUu % 1 0 Jl jjbejj if fun i J jS2 0l ^ cfj\\ j-» ^ JS 
Jlu jjj^fl _ tt \3UMi » J Ac j> JS -U _}j («i j^c Cu jJj^TI w » tithu a 

till ItIII g-al J%S _u^i< J£ >>b ^1 JSlimJ Si U3J "-'^ 3 a H ^uul ^Jsjl 

jjji g-»i Sl<ype ji VOIP l5^i JjS^jj ^ ^^aii 

2010 P Lc^ 
web ^4 internet traffic l >»%2 3 
peer to peer ^ internet traffic l >»%23 
video 3& internet traffic <>»%5 1 
DNS,FTP,) j^iuiAaij others internet traffic o»»%3 
(NEWSGROUPS,EMAIL,TELNET 
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< jjjj i o^ll i"jUjL> Jbu Jj) aj^oll 35-sj-ll djtjjuj +A ajLjuJl Cue jir->j 
jbl^ LjUj l^jjj _pj.i-i.aSJ I cL4JL>. Jb&« J_3 Qj)l<nj jj nP> j-4 LjjjJ ^Jii\ CitSj^uJIa. 
AxaAl (*) j^jJj I jsej i oi QjjguSJl q\ US i Ifljlf JyostU < q_< rtVH £^-b_9 SjLjiill sjUa 

(+Asji4<iJi (jLc j^b.,^) jiA+ Certified Technician jUiJi^j 

Ujb (_J jjpsxij^ fs^ji US i J-mJl i-lUual c^jj jjC w U- 0 jl-'—* « + A 5 jlguJI _jwL>L>. 

. Lj»»l43eS«l j^JUjj aJLjJLa. 3 i'i7l"t JS ^ic J .hli-jjl 

: j»i Ifl'll jjSi IsUaji 

QaJUaj +A 3 jlgAJI _jJL>L>. 0 jj'iiiHtj 1 sUJf I uaau jtioj ^bSjalljj ."jiaMxJl j«U.« 
jiiSi lalu Jalajjil olS U1S . J^JtJl ^ (<i|_"_i_vUji ^_jJ>_j Ua ji£i SiLflS_j djtjjuj 
CulS UiS jjiU yj>- j Jdajil J2l>. UIS buiaj 1 dS jjiU j^Si Uio < 32l> UiS 
d^jJUl (Oixo j»A2lIll j dj^jjiJI JLljJ SjLjuJl a jjS JjU 0^ ^ ■ j?Si buii dljtSU 

: jjQJl CiLiUaj ■* (j_j2uej 

>-_Uj i^aauij . djmj~ij.il jjj j- j -La S Ul JjlSjji j-a ju£ i_£JLl aJLalbU +A ajbuJl 
Ljj dialidl CibLjill g-al 3 7l .mi 1,1 "■' j'U-K jl>-\S +A SjLjuUl CilS jjlJl 

t_)b Quail La UjIj CiLuijjjSJI dUG Jbtlja dJLiLf 1 jSm^mj OBjj^j jS-jLa ilibLjiuS 
^jjj \5j (jajjejj dlJ jjj > (IjjLu . ^■lU'i/X + A+, N (jj Jlgji t^£. Jj^>L» i_i j JLUI 0 jjSj 

. Jj <jJ,l ljjj Jj 

: ^bjJI diii SjLjj 

Cil jJjjja-uSUI i_ibudl IJLfp- ia_5jjjj auui +A SjUjiiJl jLtlcl ^jlc. 
^jli J.»jJJ s jji jji jjSS tj£>$» +A SjLjAJI JjsL>. J9jju ji<*)i a jV^Jl 

: +A ajUjuJI tjlc J 5^3%!! d-iiuS 

j <L>-bej J>?mj +A SJUjuJI 

l5JJ J*«J 




LLL CompTJA 



as 



: ^Jj Uj f 1_i2Ut dJLAc +A SjU>uJI 

.(220-701 j) A+ Essentials oi*i«ifi jhi>-\ 
.(220 702 fA>)A* Practical Application o\x2aH\ jL#%.i2- 

220^220-601 : j dlibel^l( JjS +A ojI^JI JaaeJ 1' 1 iS I jj •■ "oSa^scLt 

o»y t^L, CompTIA di) 5Wi(220 604 ,220 603 .602 
juS fjinj jj_L>. lilo i 2lx»^Lo1i SjijVi a Expire o^^aj us I'lu-nnij j^ji 

. +A -J 2UaL%]l gJsUil juu L-illaj La 5 j<J>- 2f I Cjl jjJluJI j CiljJi jj_i i nS'lt JL%a _J 

Thompson J jjD jLl1».i js^* ijS ciLibLi»)U f»^ut 
jiaaei^ ^L>u o^iaiaifi viiji>.i lis • Pearson VUE jjl Prometric 

(<, j"' a LojI (nti.i'i.nj . doesu dJji J>nj JU^JLj CompTIA s^L^ui t __Ji 



IjJ i L*sJbu L-ijlintl 4 nlmll LiLLal^ Jb&a eLLJ Ljjjn aLuusjj c^jlKjj > Cilj_^lu< 
+CompTIA A SjLjmU J-ilSJl JJj}\ ljUS 2uaii«j j»jjjJI (tS.u> 

JUJjltjyUt c^J^ 1 -jLiSUl dJj t )dWj». ill Ci^-UTJl ^^uu £-a( _tjl jJl jlJLo^l 

iiiii oj < r"iti_t sij^u Uju jjjj^ 1 ^ 1 <*j tf^'i ' CompTIA o- 4 



CompTIA 



AD 



Computer Tech-) CompTIAii ^ 
y (nology Industry Association^ 

Si I slji C)3$-d + A SjLjuJI ^aLij-i (jjj t j_wS3I Cilj 'in"i A^Lioo <Ujta>.) 
SjI^JI a "Q j >j .jj jj j n^ll <L» JL>- _J jj ^*-"lt jjj ''n'ili 5? LoS j- 4 ^-a^UJ 

^A-, Support 

Certified Novell) CNE o^LjiJi Stu Novell as < jjjjj^oSJi 

jLujj) jj! (Engineer 

^jQ^) jji (Microsoft Certified Systems Engineer) MCSE 

g^Lbej dlil CjbLjmJI cljjj SjSlflJla . (Ci^^jSLiLa o- 4 * o-" 1 * p"-^ 
Ij^jj J^"" ■■■ ^JjLs CilSjjixll City" 'i o JL>i 1 __Jj£ dojjij CiLaJL» JL>i ih'ij jif 
SJmj "jU»" JjLi tju^S ^ -^J-* Lt^' 4j) jislJ i j ml 'ill Jbtil SjL^ui Jajij ' 

. uiuLjlt JJ J (| 

(j'itoi i Zi\±\quA\ 3Uaj d_4jL>-_3 pj Ijall +A sjU/iJI ^«Lij_i sLoj! {«j -lisJ 

^juo dj uajeoJI JjljjjjjjjjSJl j Sjou ^" n"ij L_JUL> 0' -I^SLi dJca djlall 0' 
j ^uuj o"i k-isu +A SjL_)iiJI JjiiJjj . jjhl"^it SLcUll/pjiajUail o-a iJ^iJLall 

^inii (jbJu i_sjdij3(220-701 pSj) A+ Essentials JjjVi 01*1-^1 -1 

t O^bjJI d_oJL>j ( S34>2fl jSLiLa ^^La!_j i SLaSjLuilj i jj^u^SU d^uLui^l 

. djUaellj oLaiflj_) S j4»-^l d-ii" jjjj 

ii jji jj(220-702 ^ j) A+ Practical Application <j,m obti»^i -2 

JjJ^I obeluJ^fl Ifelfi jSjj (^yJI jjoisl^JJ d iIotII (__^>.ljjjl w w> jjSi djtaS w u »j 

. Essentials 



CompTIA. 



http://WWW.COmptia.Org/CertificationS/liSted/a.aSpX 

Essentials j/nfi o ! ojij^V 0^ ■ 2ulfl > Aia^sei-' 

_, dij ji , rtmni CiSjjii ^ Practical Application ^liJi obsia^i 3 

jjstili ,_,!>■ +A SjLjiiJI JLu o^ dLiS3 . (jjlllljj J jjjfl obtij^l jjj d l ^aS Ujjj90 

. jjjbtlaill J 
% +A 5jU>iJJ d^-bsJl U 

CompTIA Ctatoj J^jj 1 +A aJk>u!l jjk. J jj^asell (jfe t_iLu<i sjlc tilLiA 
j 7illui\mi\ blj-a ( - yit4>. 11 CiLajjUqi djobsll ^-'IjjlJl j 

. Jbsil I ^ (Jl >L»-)fl iiJl>uu-4 Cluj * 
. d fljpij J by! j i'lif>j3 O 4 * 
. J>4lldlJL7M^j^lj»iflIlJ LfJUUI Jbsil juui-i * 
. ySjSj^ <b>jj~jS ^d*'-^" CtfBju^i d-a Inl 11 wUjjbJt ^uafjj ^ * 
. dJGU Jl»jj Jb o jjjJ>JI diij * 



® 



ois-ii^b d^>L> dju^t dbu j_gi NetworkSet 




. ( AjlSjjJI^ JjjSjJIj »"m**ill) (juajeuJl jJij i i n'v'tt CAjJSLa : Jjil ijlJuJ.1 
. dJ jASell S^^a-i'l j aj j»relt Cil jj J.i.nTtl : uitjJl Jl-Uil 
. (j jj '•.jjt'^ s »tl) j_,4,r,-tl . ,',tlMl jljudl 

. CibtwUlj CjLsullaJI : jjl Ol^xlt 
. .-.K ,,7,11 . l ^ Jt \sd\ jlJudl 
. oUsflj (j^sfl : i^jUJI olJuil 
. ii'ij iltj Ad^LuJI JjLu-a -. £_>bJl JIJuJ.1 
. rtjjal j^'jflj JLoj^I : j-»liJl o'Jyit 

http://www.comptia.org/certifications/testprep. 
aspx 

http://www.comptia.org/certifications/testprep/ 
trainingmaterials.aspx 




tWSJI^jjuljaJliWxIl 
ComoTIAy^_^_ 



Prometric : http://www.prometric.com/default.htm 
VUE : http://www.vue.com/ 

jljltj i ilUml jbclLa^flj J i^- i. "II i'I'i » LjiSaMaJ i JSl 3 *llS"!tl jj^'i i L4_Lic.j 
i'U"lj^j < LjJ Jjuu ^yji iKSjjiJIj i diijLii (9^j5 i viij (jalssll jjjjjjSJifl JU^JI 
JjlS IjjiJI (ft^jj ' jbLLiMJ F j^iieJl *b>i jJLsa. jjCJi j£ jil) (jjlj i JJIjjssJl 

. (J_i>ni*ill sUiii {-ifu) 
(jnh'il ^jiiaidl JJ i"i>"->.l Ijlj t dJJj jjSi CiLaji^i. JL»-jJ if : diaj^Ls 
La lD Lui (j jSLj LiU*-i j . jjJjJ.1 j jJuil J-alS *jju ji iffllaa A-bb Sj_a (jbibi5f I 
. Ubw jUl>.yi a jLc! v^JD Jjsu dji i >^ W |_)«nnj 

S A S C j^_,-^-j"H La : Zl 1 "ilii^j CiLa jln » 

) ASC J-J-^j"* 1 ,_Jj£. Jji^Stl! LT »aiJ ^yjl 2Ubi9sll JjlSjji JJi. Jljj-J 

1.1*9 1 (jui»i +A 2l»jl> js ^s) j! (Authorized Service Center 

+A SjbAJI 0 jJLaasi itSjjiJI ^Jila jj dJiib ^uu> j^s jjiSi t^uu 
Lift ^jic SJLabslI 2UJis]l jSlj^j j\ e\$ui JL> JlC, itcbJIj j-ibjJI ^jjy .£) 
jSlj-ll a li> q\ Jbsj I j^J^ t it LisS jjS'jfl j j_< 1 1 ^jj'in"!! Jala L >ajj- jJill 

jJjjL*. tjula^j J, ajj Ujji !^uli ASC c$J)""'l'* (J! J^oa^U ^iii't <Ltii2el\ 

. jji. c j£ +A ajlgifill 

: jbtlUMJ AjjlliU ^jnoljll 

. IgjiS bUjcLaS jLu--vb jbtjj3*ifl ^jic ^^AjlaJI wiijJ ^yJI ^ual^ll ^5 1 
Ci^Usil Jj in 'mi II2>5 jjuL%°L«S +A a jLjiiJl JjLJ Lxsj i UeuUu Li jS j US 

jl jj| ^ Oi- 5 oLtlj'i'l ^ SUjUall jJCu j\ O- 4 *■ 

jaii>l>«JU ajvi-'sfl 2Uj12JI j>» JlSUll CiJji Ijl, lJU . CompTIA Jj> &jmj> 

. CompTIA 

o1 t_osi jai (CompTIA cib-iu^i, iMj ( i>jjlui ^i) ^i^i ^ u 



ijLu JuS J*&l ^jk. iLjjlSLa Jj» iS jjaJl jLu'i Ifeii jbsj 3iS^u -L.lr j^j LiLt>L4 
il'TiMl Jl Jbu LiU»l .Ljbti j» jSj Ljbw d] j^laj LJ L> d.lS.iuil Jjiaj SuLajj 
(^{"i i"!'" ^ ,_L.5J iSSLuaib laxSj a jJ-»^> jLj» ^ ^ 45LulJI J§ liul 

(j^I'VllI Jjbu JJLji j iMnij 1 *! t Loj q\ LiLL>! . AlSuilll ^4 ^LsLuJl t j> t£U j 

.JasJI i'IIj »j jjtj Ljj^j_i ti.l51.jli a 
.Li j£i (^SUj ^JJI c5 >>2"t ljIlw^ j>» j^SJIj j^iSJI dL»A 
:AaQa iaLoj V kill JU if JSLiil £y> '-i* «-uJtx* |JL» J>3L4 Jj£.l 

oJlA Ja£ 2uiuS j<iljLi ol ir^i tilliulaj LjjJ" protocols Jb j»USj 2liJ -1 

Jjjaj ^ ''->"'■■ ; ^ .'.'.' t - ll ' l> tLo^a LojIj lHuMS Oi^r! 0' ^ 

{Jl u» (S^jLSjij (0(jUr —UjS .AjjJ i"iiii_i1 jjjLJI SLl> J5f » L3l^s»- Cj^Ujjo^I 

.Lj4 jjjej 

,*J j&j SSLuoJl j Jia£. jLiij JL>i ^jji ji CijliS ijjjLi Ojlkj Ij jSj 2* -3 
.j»l^Vbj jJJI 'j u| i j>^lSUb ^LUl jS i<Uic Cfaui»cj (3 ^>"J tLjtaat&j 

(I. bai^ja-Jj Oj'.'^'j -bl ^yii) Qj'.'^'j ^ 
j3L1 ^Ij99% iUuijj IjStU O^Su o! ' T «e' ij^^ 1 J^a>« J! J^J L»JU£ -4 
dJLajjb (jj^j*oj jjjj 2dSoiL4 CjJbsj LajLtCj jl^ — N. 1 *^" 1 " " ' Ml nr 

.SJSLuill jlSU l jv£. |«^j%3u U Ale li! jS bbu ( jJ 1 Mil l's j 
Ajj^s i q\ JjL>1 a jpb iJAX jSJ j^'^" 11 Ija j^i viilaL>! JjL>i ^ 















• 










ylUI JJbj- 6 jl '! iiijL J«A iUU (jilji 







jJLmj dill l^>a ij in film j _yi |<i (j '1 0 j j*\ifij j_4 jfl^'i a i ji 1 ^ ^JjLuj (jwuu JlfilKij 

L3 53 2dlHl ab^ (j^ir-iVi Jjju diljJ .jbjjVl (S^J j>jlj .(S4L3I5J (jlc £x«£s!l 
1 cLaLii ^uLajj JaLeb JSLu CtlSLiuJl J •*"•"**" ajljl 4j*UjJa ^jjC OJbejl 

njjjjjl LULc J| jifil'i « jj£.j Jbu b* . *>jgrt4 j>bu JljLa Q^uaseji\ IbA JjS dJJjj 
j»jljiell djblj A9Mj>ll Jla > L$ >»&l Cllir-iirrviJt Ja-IJLJ <l) U dJJaSj 

. UbjjCj SL AS Jl j dla jlail j 

1 NetworkSet 



o- 

ciSjJi & ax. jmA\ q\ iiiaiaa ibase lining a,i»unibi) jUajifi jpiij j»£i cuS 

sbiajJl Jusl^ji (jini »Aj juujl 0' 3&> jjaiajfcUl I -Ul Ojljl^ ji-ifl s^yuJI 

^ jSj (joiaaelll I jt& JaxJI a_i h iS i5>>-i j 5 >12 jjj jji. la J^jtJl ^ 
J jL>-i La J_tt («i(j_ilf U>> jJai ,_^L!I 4Huuif I j _J.'j"""'J ^ U It^j a^jjLa f»4J JJ 

.La aiSuLa Jj>- 

US j cAk US djsf .dju» ju if > Jjj jUl .^jl:^U> 'f^- 4 *SjJt» J J-i if »M1i*)S 

LuSi _^*5fli ,dJ_lit dJjS Oj^J if itSJjLC LUaj Oj^J Jl2 La JjjiJl j j^2u/Ui 
^ jji ,jJL2 J jS Jl Culoj jl ^ I -6js iubtlu/ifl acjjm CulS J Jij j H ol^ '* 

. Jjju^UI Jlj if j j»L2 j2fl ^j_a JU if 
w Jii . jj! ...|»^jJI |JL» sJu» it j>JU» ilt j^uJl 4 Jjjujjjl j J"-"-" if 
Ju» ji Jjj f«SjJI l-i& Ja >_uSl l5>>i <uL> ^ j f»L2j2fl jS jl Jj .L»_ui t_i n't 
j». LaJ_tst3 jijbtill (* j"*, 1 ' Jjtiu US Jjtil j! .1 jSAj ijj ina ji I JL> 

. UaisJI AJL> jj> ,j GijU Juu jJlusi U>- j j if»U!i ^jji JS ^tu I nin" 1 a Lj>- j 



r«S |«Jbu j£> ) Su-sUI 2ul>.LJI iSjubaal 2u»LJl jc^-a 5^ .4 jnj?fc3l 

Liluul i)jS"im 1 n_iS )JjuiJI Ij^j ("jJjlj jAo J^dJuSjjL Ji fjjt J&efjuui 

(!!Lijjjta 

CiSCO iaLujI ^jli jjjjJ 54^ .<Luu aSj^uJ Iaj3j a _vu-l1 jm^'ill \JJH 

>t£ja*\ a&jji tst Oracle as y Juniper aSj^i 3 \ 

ji jA lAj^j i^ijSj ^1 ciiSj^iJi jjjj dLLu JajijJi .protocols 
,Sjf$».SK duD j^c,a_in_i < ijia < r.iirii) d^ij protocols 

: JIHl gT lrS*<J JLllLlj 

J! 9 milliseconds 0 j& 0' >r9y aianjj, (I) aia2u Jjj ajbsluiifl it >u 

Jdj j 5j^j>.i j>a 1 hinTiti ^ j^»->4 1 ju ji^iJi (ji±j < itia 20 milliseconds 

.switches jS** 

aKam ojSj u ajiju ^ i j& 40 milliseconds jijju^j u^uaa 

.j ifi'mti ^ 

>5j^»-2fl i_ya U j! a^jDsIudl dJMuiSfi ^ U (u^j (sJ ^ jj US taLi jS j tfjJl LJLmj 
U JLit In nil a LjjuaaeS JiS tluS ^y-ii' sJUb ^ jSj Q\ — taj At jjjJ I ITi im 11 (sit! ^_^iS3."~ ( 





0 




15 




31 






Destination MAC address 


















Source MAC address 




Typo 










Data = UDPU 
(1500 bytes) 




FCS 



05) 




jjS iuLiS r»jj Type ji ^ ^issii cJlui jassJi oLaj^jw ^liltj j^sfi J2seii 

jjl jJl J2ss)l Cu >uyi tjJx, JLaOau CiMilSJl Ljicl OjS 0x88CC jjjVl 

jjiSi jaaJi ui LLDP Data Unit dUjUii <uia j^»>i csjJij ^i jaaJi 
(>a jS'lui (j>i (>a Frame check sequence oUawjUaji Js^^ ^ 

. CiLa jbdl J jid j a-ftm 

sLaS^ jS'iiinn^jj^ rtilr i "il iri->- l$ jJI j ^Ljll J j jbell I jA^o (*i>i ji —oil jv»-Tj 
LLDP Jl JjSjjjjjj CDP jS'mj in JjSjjjjj jjjj oLsMii-sfl {«&2f 



o 



Protocol Operation 


LLDP 


Cisco Discovery Protocol 


use or multicast 
address 


Yes 

01 -80-C2 -00-00 -0E 


Yes 
0 100.0ccc.cccc 


Ethertype 


LLDP has a dedicated 
ethertype: 88-CC. 


Cisco Discovery 
Protocol uses IEEE 

802.2 and 802.3 
encapsulation only 


Token Ring support 


Yes 


Yes 


Fiber Distributed 


Yes 


Yes 


Ethernet support 


Yes 


Yes 


ATM support 


No (not formalized) 


Yes 


Frame Relay support 


No (not formalized) 


Yes 


Checksum support 


No 


Yes 


Fast Start support 


Yes 


Yes 


MIB support 


LL DP-EX T-M ED-M 1 B 


CIS CO -C DP-M1B 


Topology change 
notificati on 


Yes 


Yes 


Standard 802. lx 
intera ction 


The switch does not 
accept or send LLDP- 
MED packets until after 
authentication occurs. 


The switch docs not 
accept or send Cisco 

Discovery Protocol 
packets until after 
authentication occurs. 


Advertising frequency 
(time between 
protocol frames) 


Default 3 0 seconds 
(configurable) 


Default 60 seconds 
(configu rable) 


Transmit frame on 
local MIB change-If 
one of the settings in 
tlie local MTB changes 


Yes 


No 


Third-party device 
action on receiving an 
LLDP-MED or Cisco 

Discovery Protocol 


Accept, depending on 
their support for LLD- 
MED and configuration 


Most switches ignore 
the Cisco Discovery- 
Protocol messages but 
forward them. 


Discovers Cisco 
devices 


Yes 


Yes 


Discovers third-party 
devices 


Yes 


No 



IJJi ijSA jl JjSjjjJI l^a»i> (aJLali » '■ (jl w ttu JS (Jj^j a^lJLi 

(Jl J jaj Jj^Ia {y*j jJui j jSouj — tilbu! jS jj) jj jiajj ^Lui {y> jlS J 3S jj jjJI 

1 jj Cisco Discovery Protocol ji CDP ^ up-p. ^jl 994 ^ 
Link Layer Discovery Protocol ji LLDP ji JjSjjjjj 

JjSjJjjnJl IJA jjjiaj rtllur (j\ kJJ — Ji: jl Lojja»j if ji jSuuJ yl J! -* l ' ; »' l> Jj3J 

jjuj2000 IEEE ji 

JjSjjjjJl IjiA LkJ ^la2005 ,Jj JjSjjjjJl IjA ,_j£ J*«11 

ji LLDPJV1ED f«^i dssjj 802. 1AB jjSii j^, j^j u"rij 
ji !>a 5 jjia-a aieuij ois l5 jjij LLDPMedia Endpoint Discovery 

Oif tji^l Jj^ vljUjiu Jiu i3^ij >jSi <liL»jla o ijiaaj AjjS t£jU]l LLDP 

....^iij Duplex ji ajL>.j PoE Jij VOIP jj ^ s 



jjUlj MIB Jl jjLt Jj2fl j»LMb JUluj IJb>- aiaaMU JjSjjjjJI \jjL J^t S jS^ 

ji MIB ji , SNMP ji JjSjjjjj jj*. aiadi jjL jji^ j Ljj£ ^iasti 
a^Li. a^»Aj ciUUj SjcIS ^ Management Information Base 

SNMP ji JjSjjjjj 

jla J jS jjjj^il 1 Jift tliJLlj 'AUj,,, ,ti Sj5jl!I a JUb w w>} jLjsJI a_i^l j^j JjIt" t 

l5 jji j Agent ji t^-uu ^jlia o' i 3 SNMP ji ^a^> j UJ3 LUc 

jSj-a Jl CiLftjiatll JUjjL ^j£J (j-a j^j (j^Ljj^Jl jl >3j>ll ^j?"^ 
I JtA c~jjla^ Lift j-aj tliLajlu jJu^aS IVIIB Jl l _J^ iJLaau CiLiLuJI JjJjsj 

(jSJ ciUji»ii jiuu jjLuj JU jU j»jii Agent lJlia oj 5 ^^ i^U jjSjjjjJi 

SNMP Jl JjSjjjjj j US IJL>- itnin jjtj UV»j S^»^fl j*i 

Ljila Multicast Address jUi- j-» o^»ifi o^ 1 1* 13 abJUaii »Aa jSj 

0 1 -OOOc-cc-cc-cc oi ji»ii jui»j c5j]ijCDPjijjSjjjjjj^u 
jlui oijjaii LLDP ji 

01 jj^j u4j 3u4<« aianj ji LiA jjiii o' v^'i o l-80-c2~00-00~0e 
^i ciUjiai ji*T f^j one way protocol j& LLDP ji JjSjjjjj 

JUll jLjsell Jl Ji-aj Ljjl i^i jLj». jjSi J^L>. j^j qLi Ljl jt*uijif 

. U'A'a Uli ajajjseil JljOsJL) CiUjLva LulaaJ J^ifjSjjjjOl odA JL?sj IjJ Jiijljj 
JSluJl l _Jx AjLjlbta Oj^i C^J^ JSlu j_Jx, dLajiill JLujLi LLDP Jl fj^u 

JIUI 
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model = 3660 
ghostios = true 
sparsemem = true 
[localhost] 
[[3660]] 

image = \Program Files\Dynamips\images\c3660-ik9o3s-mz. 
124-10.image 
[[router rl]] 

faO/0 = sw 1 # Note that you can use two letter interfaces 
names 

# for increased clarity if you wish 

[[router r2]] 

fal/0 = sw2 

[[router r3]] 

fal/0 = sw3 

[[ETHSWswl]] 
1 = access 5 
OMITTED 

■.yoM& LABji (5 £jj 

autostart = False 
[localhost 7200] 

workingdir = EXAMPLE.working 

udp= 10000 

[[3725]] 

image = CADocuments and Settings\Administrator\My 
Documents\ios\c3725-adventerprisek9-mz.l2415.T5.bin 
ram= 128 
ghostios = True 
idlepc=0x60bedba0 
[[7200]] 

image = CADocuments and Settings\Administrator\My 
Documents\ios\C7200 AD. BIN 
idlepc=0x8046b800 
ghostios = True 
[[3640]] 

image - CADocuments and Settings\Administrator\My 
Documents\ios\C3640IK.BIN 

idlepc = 0x60618538 

ghostios = True 

chassis = 3640 
OMITTED 

§ ghost iosJi ^ o**s *3- 
con- ji <uij uusi ^ <a jiuaii-i f& jllji jiiii m^a : router level A 

tjuji jbu figuration 

Q[ [ROUTER Rl]] 

model = 3640 
console = 2000 
slotO = NM-1FE-TX 
fO/0 = R3 fO/0 
slotl = NM4FE-TX 
fl/0 = R2 fO/1 
[[ROUTER R2]] 
model = 3725 
console = 2001 
fO/0 = R3 fl/0 
fO/1 = Rl fl/0 
[[ROUTER R3]] 
console = 2002 
fO/0 = Rl fO/0 
slotl = PA-FE-TX 
fl/0 = R2 fO/0 
[GNS3-DATA] 
configs = EXAMPLE_configs 
workdir = EXAMPLE_working 



jl^ssll (J JUJLuJl 5 -buJI las-'i a j-a J/tf Glis3 £-ab jOl j»Jbslu<l 1 «■''->->■ Ibi jjjS 
Jjbu» (J jjjflt (jjiJt Idle PC JI "<L»^ju> ^Jx. ij>iU dUj Jbu 

CiSjJI jjJb j Ciljjjlj jjic jjSl Jjiiii" «^t»",..~ ^JLjl L3 1^ jjjjujjjl plJaeimt 

: JUj^ 4jbuui 4JJL1 j_i m " J^aj 
Real SLA^bII SjSljJl pljiaeiu/l 4 imi J_iln"l ^uliiug (^lc JUlaj 

i^jLisiuu y#i Virtual Memory SjSOJi au^jj Memory 

ghost ios 

tiii (jA$-3 640 JjajJ j £>Jl (j^iu ij^i dljj^l j Sjlc Jjauoj f» jiu UYuv 

virtual RAM ji a 2ujbsiuji IOS 

virtual RAMji 2u, lb JU jj Cll>jjljJl 

ojSj ol Ja jA> ij^i <5 2u Jbsiu4i ciijj ji^Ji jx4ssi shared memory j**j 

(Cubbui50 5jl»-I^ JS (*?t>._9 £jjJ' (j^aj (>» Cjl_p^ljl0 Ujlxc Ijl 

Real RAM (>» j! ^Ubsi bji Ja*ib ua 

iCi^l^Jl ^yJu (J Ol jJjtj SjJjjtJI Jjinu'i 2U^bu lJJlC jl^sell j JuJLu cJbvi ia»^La 
(>» Ja^Ojbbsjji50 j»Jssluib jLjib jjl j»jjaj ighost ios Jl 2ujoL> £a 

><uaae&4i cji >j^i jJi ^w?sJ IOSji aiuu f.AsBi.uj *bs? Real RAMji 

* ^Lu^jbiJl aJUb J i til "t (tub i <uS 

us j jia.^ By Default ^ii j ^ GNS3 ji ^b >j j auh o A^uyi a 

:4jJUJI aj^i^Jl ^ 
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Preferences 



General 
Dynamips 
Capture 
Qemu 



Dynamips 



Dynamips 
Settings 



Hypervisor Manager 



dynamips- wxp.exe 



'working directory: 



! C:\DOCUME~UADMIWI~l\LOCALS-l\Temp 



0 Automatically clean the working directory 

Base port: Base UDP: Base console: 

1 7200 * | j 10000 ;j§| j2000 



IQ 
IS 



0 Enable ghost 105 feature 

0 Enable rnmap feature 

O Enable sparse memory Feature 



A Defualt j^ol jueti\ jia^Jl J iiUbUL« j±e- iUidlasJI ajA o' Ji*Mj 

"Ji baju j (jUstii gj^> ajUSj j»32u tibi dJ j J ^-uuJi^iDynagenJi ju«b >j 

dJUJI 2UL«aJI j»lJDtlu,b l^Lian u j» jib lIUJU ("net. 

ghostios = true 

« aiajtil a jj* ^iib .ba Jl^uJl ^iS3j 

?l5jl> ulc >ijij JS Ciaej pi "net."Ji JiU j^i ^ l^uaj ja 

top level tjAttLj ijAj ".net'Ji jiu Jjuu j i^jui^ ^sUj -1 
aj^^ii d\ jj^i jji Aj^bji aa& jj.iUi («aj U&9 (parameters 

sjuiijmijusdujj LABji a 



<z) 



CilSlutJb iUab>- AjjjX. 2da>4 Jj 1 NetworkSet 
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sparemem 

5jSl all j>Lbuul i\jm\ J-Juij j 2_oUjJI Iflilr JUlu JUl cl-ubJl 2Ui«be)l (jAj 

.Virtual Memory 2u*aaji 
jsj Virtual Memoryji tom 2lu<u jjjbsii jj*iJJi 2uiaji fjiu 
ji uj process js jjjLbjJi *otVii j kua .process 

3 tgj process js o-Sjijji a*Ml £g i^^ai aseS Virtual Memory 
^i suiaijri ,5 dUjj It y^ai jbeS Virtual Memoryji c*» c^Uo**?- 

.32-bit 

ji j&u ui Virtual Memoryji <y> >iuUb S j-»256 

- VM space used by cygwin 

- libraries used by dynamips 

- scratch space 

Virtual Memoryji o^u^ii sparemem ji 2u^u u& 

£ljjl j>n £jj JS dJjj JbtJI CdjJl J Ulaa IOSjl <UJbsiuu lSjJI >5jt 
j>« ^jS! tjJi. LSji*j LABjl I <2ujbiuull Cil jjjl >!l 

.^a* ^ INSTANCE jsj 2u^bJi j^ & INSTANCE 

2ujjr"iiil,l ilil jj_jI jJl £X4»» 0 .9^3 0' LAB l£I j.'.' t "*" J^c- |jm j »-"»iU lHJ jJ 

^ DYNAMIPSJ19 GNS3 ji j By Defualt aiaiu 2u*»i*ii a 

iyjuais UdjUni 

1 -DYNAMIPS: 
-.2lJuji auaJi j^Ja ^ Top Level ParametersJi § dJ j« 

model = 3660 
ghostios = true 
sparsemem = true 

2-GNS3: 



0 Enable ghost IOS feature 
0 Enable mmap feature 



Q Enable sparse memory feature 



3.' u-, j ghost iosJi 2ujS ^j jSUj ^ i^yimU ija o' u — N'yj 

tOp _""J U "net."Jl Jala 4jI J-i j l(jii^>j |UJ Jill CjUjlail ijLC bajl 

. i^bej ^ ^ j^ai * 3 1 ji j Jevel parameters 

: server levels 
tjjlili jbii jus 

# Working with multiple dynamips servers 

# A windows server (the local machine) 
[xplt] 

[[7200]] 

image - \Program Files\Dynamips\images\c7200 ik9o3s-mz. 
122-15.T17.image 
ram - 96 

[[ROUTER Rl]] 

# Connect to sl/0 on R2 running on a different server 
sl/0-R2sl/0 

# A linux server 
[bender] 

workingdir - /home/greg/labs/distl 
[[7200]] 

image - /opt/7200 images/c7200 ik9o3s-mz.l2245.T17. image 
ram - 96 

53 o_i nil aJJL JjJsbj Jju OJau I jU 
^^uflj J image.ghoSt. IajUlUI CiLaL» fCu a ajnit ajA JbJbu JLu 

(j lit ^ijjiy>ii^^ jsjdjujji<uinvramji iiiUiu^bj^ujiiAii jUii 

LABji 
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C:.Ci:.v.(!-i7r-:. an d 5±h7i-i ./ ■ cr ■ ir,F-; :: .rto: ir=f.l-o= '.E: V.vp.E'.E IjV-lFLE.r.'orNr : 


i,Vn h.', 'll- 

opythisfilo 

jblish this Me to the Web 
<n*tte Re 


§ 0 § i a 

(2600 fil ... C2600 Rl L. (3500 R2 ... c3603 R2 l„, [3725 R3 . 

a s i i i 

c2600_gto5... cJ60D_ghos... cS600_ghos... C2600-AD.... c3600_ghos.. 


B 

c3725 R3 1... 

s 

c3600_ghos... 


§ B § § 

C72D0 R4 ... C7200 H4 1... C2600 ghos... (2S0C ghos... 

i 1 i 1 

c3600_ghos... c3600_R2_. . . c3600_R2_. . . c3600_R2... 


elete this file 


g i g § § 


|~1 


§ § a § 


<AMPLE 
vDocunents 


EMW-K.B... q3725_^ios... c37Z5_ghos... c3725_ghos.. (3725_ghos.. 

§ g @ g B 

c3725-ad«i.,. c720D_ghos... c7200_ghos... c7200_gho5, .. c72QD_ghos.. 


t3725_ghcst-t 
^JlS-adverte 
iprliek9-rri2.i; 
4-15.T5.birvto 
cahost.ghost_ 

»fni.ii>nm 


C3725_R3... c3725_R3_s... c3725_R3_i... c3725_R3_ssd 

§ B § 

C720Q„R3_... C7200_R3J... C7200-AD..., 


/ Metworh Placet 








! qhost-c-J/zs-advent 









shared memory region ji 




Show 

juUijJi cj jg* cibidc Mj cache j«c u jljuj ajjuji 5>ii j jsj 2ujij 1 5 

j»j2j djb SjIjlJI ^ j US L5jJlj (jjUall >»afl Jirin i tUSj Ja^ia (jjljj3 JMi. 

bLja Ua^j uJUJbj £>J js^u ia ji#>ij j^uiu AtdbeJi cijijlaSu cache Jau 

j qW\ rtnj^j jjSi (3j^*i"'"t ^ j ^JUa o' ^> j jJl sb! 
j-» " i •*• i f'j 12.2 aisudJl j Sj^j Jji L^iBLbl |«j fi_ii(-ibell ajiAj juDJjl 

jySJJ jjjJuSiLs- UJjU Lui jiiij I jJ>-\^ 12.3 4isuuJI j-« Ijblcl ^UajJl 
? sj^il C&jaSi l5 JJl JU> jll (^ut pi j^mjiii >»lji 



IOS 

3 J*^>j .AjJ-" lj^- Sjj^ji' CilJlJLtSfl jj^ia £Jjjuj 4'ih iVSjj I <i(j »j \Ath» 

Run-config ji Sjj»jii ^iji^i js ^ ^up 
gjiijji ^o/t jsLiu ^JdcUjj jiLUb a^isJi j-»ij>u Casheing 

'i /i •, /.9 0 ^ [If n iSjj >ijj a^Lab i'ih^ (jii i_i nbjljJI > _^L£. Uj rm^ > _^Ui dj^^tUl 

ojiSj Show run j^sVi juiLua jJjjJ' J. 1 ^*j>b!j JWjy^ 

-Uj.-- jj l&JLajj gjUbJl j^ta2 L3 i> iA^bb AuMiell w "j^ jU>" ■! iJ ^i Aa-j"'ill 

jbJi juaftri.i'Sj Configure Mode ji ji 



Cisco's IOS 



Router(config)# parser config cache interface 



i NetworkSet 




Patch Cords 



o 



■ 



and Attenuator 





CilogLdl J 7t*i '<" du» 2ujjx£> -jaLJb j^LujIjjJl J^u^Jl (jdj^aj fjj jal.iUjj^S CiljLil Sj^> «UM>. 

alj-i U Jjjj W LaJLic dJJ^j JLajl j>UaJJ ^.Ij^-I J_jl Jjt-iiiI UjLlc1934 

j^seJl Jjj^il Igf t~_il ^li-jJl dljluj UJLi oj i<-wll (Jusl^Dl SilUiiaa JlSLu! Ci ^ia ,<Lu.uu 
jjLl* (JLc a/ij^H Cil jLiyi j»Uaj dJlift J^Ull JjS ^IjJI Oj^ft (5 •■i^ 1 Jt^ ji\ o>all (5 
f*4j^L>.j sLui (fljjj^vjjg |*AjLij5f OJ^*^' Ajt Ja faLalj (JjjJiyt djuisj JkJf la^^Iil (jijjiM jJsjJI 
f«U j|' i^JLlI S-S^Jbta 3 alajal CulSg .sUj^jiaJt CiljiLuil f>\Jsejuuli iJmAjZ fUij Jji jjjjljj «UjL5ejJl 



<2) 
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o- 




0 jjjj igj^aa lS jJi (Transmitter) ju ji\ 31^ ji 2uj>«£Ji cii jLi^i >j 

jOaaii <>. o^Lu-i 0^ ^ua^ ju j^iji^?- sij^-i j»j (Light source) 
o_»5j j^Lt^jji ^ia( I .F I.) (jj^aji j^jijjij (LD) jjju jjjiii u& ^jj^jaji 

.iUj^ub JI iUjj^S ^4 SjLii^l Jj^cj fi ll nf i^ycH^uu » 



Cladding 


1 v 
/ 1 




Core 


A/J»^ .\_ . . L""* Axis 


/ '? 
/ 1° 


Critical l| 





1 




1 
3 






Light Signal 1 \ 


1 i 

• 


Ught Signal 2 — 





( Multimode ) ^juui 5jjl«i» <ua>aii Jsbi'5,1 • 
j 62.5micron j! Jjoj viu*. j&\ o ^laS i <uaj o^Sj Jauiri ^ £>di i j& 

.el jas&II Cou ajuisfi 4]}L> j-a J2lLu 



o 



Light Sources: LEDs and Lasers 

Light-Emitting Diode (LED) Light Source into Multimode 
Cable (50/125 micron or 62.5/125 micron) 




(Standard Single Mode) ^l&i £j>«jji 2ujl>i 2us>^ji JaLiafi • 

J ^Ldj^sll ^UJI iUj^ii r\ n il JS (J S_L>I^ ZUjjia SjLiil Ljlili- ^4 J n" Ti 

j 4 .-1 1 j_l<l"j JaLJi'l £yt ^_ jjjl I JUb .J jjjhl'iM Jjl j£ ^ J jflTill ClK I i?l j (>JL?r'iin") > _ J A 

*Jii> ^ ^micron 9 Ji>> J! j*sj >iu> ^Ls-jji lMS\ jiaS oiuu 
.1.3-1.55 nm^^ii j^taiiciij s i > «iJicou jjjiii a*^ 



Light Sources: LEDs and Lasers 



Laser Light Source into Multimode Cable (50/1 25 or 62.5/1 25 micron) 
or Singlemode Cable (9/125 micron) 



. (jia/-3 JLajl j»Uaj Jjl ^ljli.1 Jjseuijl 934 

• ji^ 1 tlP*-^ J^ 1 ^ ^-P 1 ?- 1958 
. ci^Lajii oLuii jjjj j^il 962 

AjumH\ JLflliif iU^-L>-_}j! JaUJifl Cll jfdLM f>lJbelu^ jtSjJLiu L^lm"St 1 966 

. jLiii.^1 Jbt« ^ ijJ^Jl JLaJ^fl J^iJ 1 975 
. jl^najiflj ?lj°ij)irStt Cil jjaiiJI j»bsl Sj^?-^ ^lij' Jjil 978 

. JU^uiJI ^ tSJil SjLlsu tll^Luajl j sLu^iill -aLJ^I j>ljielul l 984 

Lj^l jJJ ^jjJj i^j'ijirS JibJi ^SLloi J^l sUuj! fsu l 990 

1992 

2uJ jjjl Ci^luaj^l jbtajj iJL>i flj'ij!^!! ^LJifl j>IJL%lul2000 
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10 



tLa^lnjl rtljlntl Cit^jLuJI pjt (jUlj a^nj (jjjjll Lille JI j^jlMl SUlajl J^j-j^jj 
dlj^jjjl CiISLlu Cj^LuaJ^I iIilSu iti CulS cl^u 45Llu i^I j^a ^^"111 

(VoIP, high definition television (HDTV), videocon 
ference, adsl, video telephony, E- BANK , E-BOOK , 
online -education , online-shopping )..etc 

core switch and distribu- ji 3 \ core switches ji iajjii 
''''.'j* jrj" 1 " 71 jic JIHl lijiAijSi *» j -**■ ■ 'aj—'o tion 
dLLtjl j>jUi!i Cii^^uw ^jl 
Freedom electro mag- . (^utaujdi jbdi ^jj^sii jL*ib ^'lij if • 

netic field 

Cross talk ( for Freedom )c 1 u^l^luJ ^-»UJ (!? lLi.• 
Low effect for water . sub ojj'u *J2 • 
High security . ^uicri-nn'tiaj^a* 
Traffic High ( BW) . as^iJi jLe ajLc ju>! jaiJ Lj^Lii • 
loss Low Transmit ion . 5, l^ji ciUtuii j a^oti. j jiiJi • 
Low fault rate . igiu-ti 20s • 
Low weight . ojjit ' ' 
Economic . LjuJismi ^u»ai • 

j f»-L>"m."ia SLjjjajJl Cj^LuSJI J»b ij -^LJ^' 1 ^ jj4 jj JjJLail SjjuJI 

. |JL» Si \jy 1 CjL^LulI 4jJ^aJI Clljlulifl Jjoj 
: jj^i ^J^uaJl . hi 111 Q jSTuj 



^bwj^SjLui ybj: (Core)i.iiriiii 

.c^oJI Ajj J2lLlj Jj^j 

: (Cladding ) ^uii 

Burrcr i>« A£jA-a-» ijA j ,j>.L>.JJI -AflJLi 
Coating 

jj£ jaJuiai fljlin^'il J^iLjLa ftb^j 

hjlll J! Sj-« jAf LJ it Jasjj ^L>-jJl jUuSjI JjLu 

Josell OjSjJ d_aj_>. ^ Liu ■ >iU,^.". Ajj^^Ji JaLJjfl ajiA JaiJ^I Lajj CiLjl> 
.i"ij^La- ^n—J ^j^- jL>- frUaaJ ^r 4 ^ ^5^Jl ^jJ^iaJl 

(>» ts jj-aJi LiuUi tyjsu l^^Lc, : (Buffer Coating) ^ ^ji s LbJji 

1 NetworkSet 




Core 



o- 







T-ST 



/4 / / 



T-SC -Duplex 



T-SC/APC-8W 



MTR) (male) 



(multimode ) gjuui S-i-llu Sui^aJi Jsbj'srt ^ yaiiii jjit ai^^u 

JjLulSUi juis^j Ja$_u j»jLoJI JSLiJi j i(j...<i> SjiLflJi jS3 ^IoUsea jbw \y& jUUl«j 

lSJl> ijl^ JS jjj ^ 



Different fiber types 



Core Cladding Buffer 

1 100 pm 1140 urn / 250 to 900 pm 



Multimode fiber 
(step Index) 
SI 100/140 



jlOOpm | 140p 



Multimode fiber JsOpm 

(graded index) T 

Gl 62.5/125 I 
Gl 50'125 



62.5pm 1125pm /250to900pm 



0 



9pm |125pm /250to900pm 



Single mode fiber 
(step index) •_ 
SI 9/125 t 



9pm | 

1 k 




jl>\ , Ja£. j£ lLisuJI jJlc a jjjSJi 2u«A5fl t-uljJLt j^aj^f JU jUic! ^ja £±o -5 



jj^miO flj^ I'lj'nf L-uaj £uaj ^jjdb (jjuu 5fji 4Lj^laj3l JLH2 jjji (SX. Ju a jv> l jc 
jjjS jj^ _-" ' ■ ■» * jSJj wiii^Ji ^1 1 J 1 1 1 1 ft i ^ Jliajit ilis^JI l ^unj , laSl iMmn'i 
j , OlSLui ^ _Lvi<iS i'Ij'i i"i jJuojj 3jLl.-v a jn-iS a jjssll CulS Jjlnlt wul>M 
.5 JL>b j^Lc.^ Jbu CilSLuIJI JImusejj (jlll i^^lS 

Sjjg^ft j Cil^SjuJI jju I'linl-vj iSjAi\ rilVjij Jbtil jua i'iUIi'iI pU3 >-ula 

. <tU JUaall ..j»Uj 

,,r.ll Jb-a ^ i*llof (Ua LgJLs JiJJb JL>b t£j^jj*a]l {y» (jjJI -ksbuJI g<uu 0 jib 
-: J L*j <Qjl cLi .*t„.?i *« ^uLuiD wU t"ii^La Jjv« J^l ^ La j.^^ 

djj^iail £ijiuuil rtj rt j*N j ii.ce. J I Sjlg^J ^^Lc IoItj ba^ Joall fUsuw: i'itiII -1 
!_>jii>'i^oI1 "J>-$f»- bLai-5 <Ui«l Aj JJjmijl v_iUS Jb>-3J 1 J->- iloe-dlj 

lSj&I J»- j» i_iaull i±lj2a» f>i tViiiil i hjS i'lajlVn Jo^'ij ^ ^JUI^ fi-ctj ^ ^jaLa 

^jju fj^ IjpS JSLull CilSLu^l w wLwi jyLsti ajJbj : JSL^JJ J^bsJI jbul 2 

j«jJll qui JSUiil J*- Sjl^a ■ <U)l sLu t JLl^j I JU5 dJSail - J53 JLftJ i-h-iS 

1 (;"_'"•'■ eLuii^ lijol^l^f a juS Jbu iMIof cUul : CiljJuJI JLui -3 

jj^ca CiUkjQJLa JUv^j^ dJjQ£ ajbu j^aaj (JS JUuj ^Jl>- UjIj l^joj i-ui ' 

. ^UTiMl s \^jj> 1 t_ih"in"i ^ji (jSUil {y> AjI jS jjj jjj JjlA 

J jL> j J»all ^ diij jjS2fl aLOjJfl ^Ufi Uib : a jji. Jut^t dli^Ma -4 

Vil^ll JjUu Jjbwj jjiSi ^JjJj 0' (Jjbe3 i'I't! dJQjlS I jj ,^J>iil 

http://www.ehow.com/information.1016-computer- 
networlcing.html 
http s / /www. computerhope. com/ 
http://www.about.com/compute/ 

wijjiij iMijla}\ aA^jj SjjSjdl ^l^il JLUSLul Jjbw jbsjl Laji » '-"' '•; 

. iilJl (jit v-jj-Ci^ {'HKin 4 J> Jbu jJctcj ££jj2hac 

jaj;: ^jic 4Li3_iK'i2fl ^LiUI (<iU"j (j<3L> J Li! I ^S^il ^^Jlc. J> jI I jj*T j 

iisdua JL>-^j^ .JjluKU ^%ua]| (jlaJJI ^Uuu ^ujlSLal JJ itsLb^b tLfllla&a Ciilbia ,j 
(SjialJ^ , Ailuiifl Zj^3 Jtl^jJJ li^Lu JL» jj^ jtS JlLu^I djojjla] JLijj g^^lb 

http://www.ar.talkenglish.com/ 




Js£i IjUj Uul iJuS CilSLuuIl ^wj-Sl ji JUji -jLxujJI jOSUl U-iU Jl^u 

Ja^I bU a ^> i^ilVtl i CilSjxuJl ij^-i Jaci ji Jbjij I jSj 1 j& CilSLouJl ^ CilujjS 
j^uJ Aj^bta j JLiii bui j«S3 j>JLai ZdjuaVI aJA LT >^ AiSuiil a JUb JjJ 
CibujjS CiJL».l 05^J oLuuJl j-4 y fySLi. J^Sfl 4l>jdl AjaAI 

^jjlj j>j^f jj <Ul*S U JS jUj^ ajub JsIuli j*}- 5 ' JlS _>»>jj ajL» 5] ^'_^lil!la 

.Juu bU 

r»j + network ^j^s 2u<ijj ^ 

Jiriil j Ulj j^mjiiij Ci£o>u£jSbl4 ^Ijbu tiJULaljbej ^j^u I&Jajj ^buifl 
l^liej faJLxJI ^ 4S^ui JL»-^jV liJLIj J^uil Lgj^f iqjS^ugjSLjUj eJUll IjirvViti 

SJLflji adjiu i'l'virt'it 2ujJall 'I j If J^a!^ Jj^^uf^jSjU CibsZw ^ 

" (^2 UUaJ Jl^u Cil? imiII ^ ijLii bujS^ !juI t^jl ,_pj " l5Ju*»JI J jLc ^jJ^II 

,S Jl^uJl l-U! iUaUiJI 4jb»^l l^fli 

^ MCSA j +A ^+ Network 2u»i jj o- 4 cu^iii 0^1 p^sji *<^^ 
j«ji £y> ^s^jj fcj^* Ljjlw idAj CCNA ^ +A _j + Network ji j«Vi 

. Jbu aUI cUti dil j jlxj J«tJI 1 ^if j"m"ij CilSLuoll Jbu^ 

: (jjltJl Jl^tull tjjb UuSi^ 

SS? J«ai bU! CilSoili Jbw J J«x.1 0! ajjij CilSLui CiU jjS Cijl>.i Ul 
IT |ui Lgj <U^lc CilS^uj a jdL CilS>u dUUl Jbu Jz^ui U^j -1 

ClIS jjm O^f ,4S>uJb IT Ljj iLJjLc CllS>ui ^ 2\_il-l_<Jl ^ JaJJ tiJjl Jirlhjj 

Joall o&j*i * jjitll dJJ jJ C)IS ijj> JjjuU CiUjisIl pJl2u U Ulc. j3$j-u£1\ 

Ju/ jj Jjl>9 I2uuk« b jS j US 4jjU]I CitS jJjJI ^^Lc jSj Jac jx. oa^JI ^ -2 
IgJ j^SLj i^^xu) aJusslI AjuI jji SjyuJl JilJLcl JLaj j j£j J^^m laulaj l_-bS CiMmjI 
JttJLasXui^l £4 1 'nit*tgj wdla J«aj CiISjjuJJ I'lmfl'ij jA.'b _ji £ju»$a 
(JLc 2uMt jLuc^l ^ JbVjj ^lilii 1 Jjl j^VSILa , JUaslI jal^lb 

. 1 " I ~_r r i-i-V rf 1 

quA i L3 uA\ I juSi 0^ 2lc>uu J«£ Jbu |«J 5) ^bj^f oMjLHI Jwu ijLu Ujbc -3 
(3 JUo (aj Jbu joslb I jIMM) |«JLuj rt_ilr <dil L ^£> <&l J 3^ j J ^ jS ju j tJL j Jb> 

. (SJLuJ rt jlf dill jLa 4111 J>uij 
(jAU rfJ-Lm^fl ^ jju&j CilSj^iJI ^ >b) jaTuA Ci^bLaoJJ dbljjvl sbjl -4 
jjj^xoJI .-.I .IU"1 Sjuj> a j£i liijCuc ^jinj Ja^u jjIxj i^^luJI ^ Ajjimi ^ualjvll 

. IJb> da(j.<i A^jebJl aJUb ^pSjLi«aj iubuiJl 

1 NetworkSet 







39% 


I I 






38% 


I I 






19% 


I I 






4% 


□ 



<U34' J5>i ji/' ;'5>" iu^w a4d jl£ >«y*JI lift <u uui ^ifl >L£m1[ 

<u&dj £i^f lylij t^i JS ^ <Uf j5J f*fpl lift wtUua! abual 

t_i£*uJi £lkua J jJUUUl 6>mS <u*j JL» <Qfl jAmJI lift Ua/» jj'Ui§j' 

<U j) ^/i £jJI JUU lift J >*5 s f J&uy fOy'U^ ^4 <3^>i§ fOyl>i x^Iai 

<U'Ua mJUJJ U'i <U*ij ;^ku ^'1 J§Ly ^ wJUa JS (jf IjJ if. fjiU ^4 £*u4 
^it jd^i 6QS4§ " <Ui&d jiiSi ^ wJlb J&J ^dU Lwi <U J$ii U'>u 
ftJbuilj ftJUJI ^ >JJ^ ^"Li ij^w ji/l Ja(>1! mu£ ^ JS |*LuJI$ «Uul;JI 
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vnrw.palaT.not 



Qlcgajli . ii l-i i . i -i j 
idUI qj j-H'mV yl aJ |gj Jjj 

,_ , Erdogan 




•■'<•.-*".■ a^ii. suj^ ajbw jji NetworkSet 




£bji Ci^jJl Jac (jlc J\ju» 




C&D 

dilSLil —c^-j B j^oJlJI t ,!-»•;, „>a A jjhJLJi JI Zd\SL» Cui 5] 2Ub>- 

UVa PICKUP 

D ji C 

2222 (SuSjJb Jinn |U i/jl GPICKUP 

jl 1 -!_!•>■ 1111 («S jJb Ji^lj Gpick jJJI Jk. Sfji Ui.^.'a JasJI ^isu, 
At^ASsil |jiS i_)Jt! Qjiljl "' _w> jj£i JJbA j(£ bi Wjiii bbi ! Jl^u 

? jZLm Jii\ id\SS\ ^& Uj ua-in... jui 2UISal 
l5 >>'ifl i>» J^ 1 5jL * ^ 0>i J^' Ail^ 1 ua "'"- JUI 2UISm : 2ub>.}fl 

if u*-n if^t ctSl Jill 2UI5m 0 it<i.i 

X jib A&B&C JI* 

ClUISai ial^UiT ^i'^l Qj£*M i>l 
X j»Jfl ~&Gj*ScX\ Jib CjU. pastil wujjjj Aj^Sfl QipJuu !4jb>-^l 
I j£&9 B lAJLxjj J/jfl A jjSiui t5i 

Call Pickup Configuration 
,<o call-pickup j jac^ii-eu call pickup cibuci j**j 

DN J Akujj 

Call Routing > Call Pickup Group — >Add New 



Call Park 

Call Pickup 

Pick Up jj jjU. u « ^" jj^u^ Jajiii dbj^A^ dbl£jj sUbJtlj 



0^^' oj t* 1 ^ p' Call Pickup (>« £bJ ^Jba ja : ji^, 

Ci^b dlUA I Ajla-itl 

Call Pickup -1# 

f»jiij Pickup Softkey taatoj f^Sj 3* j* (jk: U JS 

Lj^llall DN JajJ jit ua^bMlPickup («S j L-dlaJ bSjjU>it CUCM 
ojjl^lt iilSli) (jl^Pickup 2Lcj*st« (jjtflj ji'sfl Qj". 11 "" 

«ui£, Pickup Softkey ^ pjh.init ji Jb^ 

Group Call Pickup-2 
DN's jt oj jiyi outsat i^juh oi j>jiti<iii ^lUiinj g^ui i j& 

cSjiiPickup 2Lt>4^a ^ 

GPickup Softkey u^,^ 34 ^ai ijia ^ j»jL*i.<ai u js 



Other group Call Pickup-3 

Pickup chaining <bl ju; g^Ji b ji j\Aj &Lta3\ 

OPickup Softkey u^,^ ^4 juijeiuai j^. u js^ 




la2S f>j3eluu jJUajLLa ACjaSW ^& JS^ Cilc^afBll 0'^' 0-* o>> biS 

Gpickup jjji j»jjsi<*ui SLaLLiai oi^'fi i>w u ' Pickup softkey 

Other Group Call Pickup 

Opickup jjJi cofe-w^ 




_ Group B / 

Group C is associated with Group A and B 



i NetworkSet 



o- 



DN ji 

jb»i ajt*. >-i Call Forward and Call Pickup Settings 
,j aaa ixUt» Jill *z 3 Asd\ ?m jUoei Call Pickup Group 



5.w>» CWSCWTO, » MW»MKW»* • VOW MM • 3WW • ApOKX 




nrmr » hop » 


Directory Number Conf igura tion 






J - X : "» D--» ft« 



■ Call Forward and C8II Pickup Setting) - 



Wilms 5t a icn 5t) ts 



Zj^uz OJLSs^ 



[Vlll^SffltW 




< None > v 






< None > 






my fist Dickuo in national 





attc \3^j.' ''d.'' 1 .' 1 ^.""J" "'j'^j Unit! j o rlj »a- &A j^vj i' o'jJ' >>ifl 

Q j)n_il"l l 

call 

(seconds) pickup group notification timer 




Ccnnscte 
Connecte 



- Called 

Discard C 

Called Pa 
Prefix Di 
Called Pa 
Called Pi 



- S3 



AAR Group 
: a "... si 
Route Filter 
Route/Hunt 
i ~ Route Pattern 
Class of Control 
Intercom 

Client Matter Codes 
Forced Authorization 
Translation Pattern 
Can Park 

Directed Call Park 



kku About Logout 



xMai ▼ Device ▼ Application * User Management » Bulk Administration w Help ▼ 



Related Links: l=r?!MH5fiT!WIBW S3 



Call Pickup Group 



Directory Number 
Meet-Me numcer/Pattern 
Dial Plan Installer 
Route Plan Report 
Transformation Pattern 
! 'cei::\ Configuration 



jJl^ f^ouVt oUl> ^ ^ J-jjii jj^Lj V ju^b ffl-Lui 

caUj>h..(.ij.ii tju& "^u_L^ J\£^$ («j Partition <ul> ^ : i^^u 
Sum^Uj agtsm -uiaat Partition jffiAjk Lij3»a* jui CCS ^j. 
cj1 jiu±\ i^Call Pickup Group Notification Policy 2GbsJ 

I'lumLu La l^Xtf jUosj Musi A-iLI.-'lUI j» J£, ^1 cr^ J- 4 5' cr^ 3^ S-lX. 



System *» Call Routing » Media Rem 



Call Pickup Group Configuration 



Application * User Management -r BulkAdminist 



Related Links: nfflalllatiBEIflSP 



- 



o 



- Call Pickup Group Information - 

Call Pickup Group Name* mv f j rt . 



Call Pickup Group Number* 
Description jtest pickup 



rational 



- Call Pickup Group Notification Settings - 
l.kmdlJ!Jll.tdJ.lll.lJMJIdf^»l.!J^rBB 



Audio and Visual ilert 



Pickup Group Nctif 



r\(«Jonds)* l N ° Aleft 

l*— ~ Anriin Ale. 



A Visual Ale rt 
3 roup Notitu 



- Call Information Display For Call Pickup Group mcanen - 

0 Calling Party Information 0 Called Party Information 




•25 Mbit/s at 1,000 feet (-300 m) 
Q-24 Mbit/s at 2,000 feet (-600 m) 
•23 Mbit/s at 3,000 feet (-900 m) 
•22 Mbit/s at 4,000 feet (-1.2 km) 
•21 Mbit/s at 5,000 feet (-1.5 km or -.95 miles) 
•19 Mbit/s at 6,000 feet (-1.8 km or -1.14 miles) 
•16 Mbit/s at 7,000 feet (-2.1 km or -1.33 miles) 
•1.5 Mbit/s at 15,000 feet (4.5 Ion or -2.8 miles) 
•800 kbit/s at 17,000 feet (-5.2 km or -3.2 miles) 
) Asynchronous Transfer Mode Sum p.!^!^ pMmjjdi o' f*^' f 
ji fastetheret jili- o-» ^Muuoii o<Uj us. ciLSuji j&i ji (ATM 
vlans fiber optic jj^ia ^ 

Laji *uk. pppoe server or pppoa server j£Ui ^ 

|Ui I^IMS* jjUl jJjJuuw^I ^ £4 rjhu.uj JSL*iu fMi^jjJl J^Ijujj. gGLu\5Lo< ^j_a 
Of l!l,l> ^yiisj^i <J3jI^]I UjU-^. J^L> j_« CijjJij^t J-tuajj 



Op. 



CODE: ADSL 001 
ADSL SPLITTERS 

pk/iij Ei.ecTRor- :■ - i i. id. i.mdia 



Ja£ 2UiuS J^>> {«SlIJlu1 iJ^UU (jit ^-jl>>i V^jm ill 

Jl-LC^/l Jjjiajj J^^lu^ uhjl^Jt UjU-^. OjjJj^l iajK-v 



) Digital Subscriber Line Access Multiplexer (»^LlijJi 

(jaLs- 3Uj» 345 J^^l jjjlH.1 ^2jJI Jaxll AillLj aUsut^( DSLAM 

V^ubA JkJU^ ijulgll CjISjoL jl CujJu^I d_«-L>. ^J2w JjlSj^u ^ S.SU: j£j^oJ Ci\51umJL 
>iSl sLijl sUjlioi JI aiLo'SfLi jjJsH tUJj- jjs jjLjJl ia^kii. juj SJLafi 

. JI ^jJ f^-^i- 4 o- 4 ^ J .; o r j-^ 1 J ^-^5 tj?^ Jl*^3l 



□ 

VU«:j 

opiiono 



3-0 



£1 r~SM AOA-IOO 

W AOSL3i3-Rou[«r 




Adsl, SHDSL,VDSL dsl 

jSj ( «jo sl i^> i ' lc ' ls J ji ^ LlA i d link, c com, Alcatel,Huawei ui» 

ScLaS CiJbjlj ^Uic jj -■ lieSiadl JJit. Jij I4US oLjj^JI fuo j^jj' UIS5 dj^j64 j 

s^^> jjfljii D-Link ^ cij^j 1 6 ^^Uuaj Sj^> jU^ji ^i^.. ^^l^jjui 
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- 



Multicast Server 
228.2.2. ISO 




1 want to reseve from 
Multicast Address 
228.2.2.150 



/ 



'< 'v 



I want to reseve from 
Multicast Address 
228.2.2.150 



Client J IGMP Jl pjlieluu : IjlA 2Lu3Ui. 

Multicast ji ^ a^obtJi Leaving J1 kxUcj Joining ji 2uJuc j^ 

•J^3^3 J. 1 j •"**• '..' <Lal tafcUij t^AJ Group 

^ykj dJlbita Ciljl J jS ^JJjvJI I -wJ iji iLxjj jQ! I 4jl JU J riTii^jl US J 

" IGMPvl 

la2b Jjbj jj I ^ (_)LljI jbjj jl JUoz I IJL& 'II .i • 

60 jSi Ja£a jjjjJi jUi- o-» J"^ ij-^i Membership Query : jjSfi 
Ltb Multicast Traffic Ji?-^ »}U*ji ^ s^jn j»}ic! j*i ajjb 
^^.jsj^ ^224.0.0.1 o'^tJ^tKH 

Sj^^j Segment 

ja2i jjAaJi jMi. bju ji ^uj Membership Report •. ^nii 

J j mil j» ^iu jj^jJl ^> J ai'i iiJLujJl J JLajJs AcjaseII J! »i « . J~ wt 

Membership Query ji ju jit jJi l^i ^ Report ju j'u 

J>b ab ^» ^» j jSj 5 jLc b-Jj f U>naj2f I JU jj jjll I 4c ^«j*il jj abl Ijvsu 

^ ^vaisJi HeaderJi IGMP ji ^ ^liii Header ji 

IGMPvl ji 



15 



23 



31 



Version 


Type 


Unused 


Checksum 


Group Address 



o 



sUc^j JJbsJ (jlll^ Type Jl sbL> IjLcLs 3 -jc* " CibbeJI ^_iici 1 uu US 3 

Query ji j»i (>» ox 1 1 o& o' l»i Query or Report SJUjJi 
j»i ^Address Group ji 2bii. ui Report ji j»i cy i^j ox 1 2 

l^jjl j»Unajal j J _i mil ctcjAStil Jbujl 

IGMPv2 

Leave Group Message ji JjU, jJi juii aiabb! V2 ji j 

Cil jJ^jJl JSj ( _ v abe)l224.0.0.2 ,_^jjfl <jlc e!iU*]l J!M±- <>» u *' a Jw>i (jAj 
jjj jjl Sj J JU ^ AC}4?tJ.I jjUu Ji JU jj 4jb jjj^JI jviu b-cSj aSLuaJI ^^lc D J 5^ jll 

js js Query Message ju ji a-stci j^ii. (>« aji duii jjui juj 

((ig'i a (j^J J^I>JI J^Jri J'j^ pfi'' " (*^) Lt-^ * J 5?" i^' * 

J">1> tjjt ''l_i'»l jlUl I jig] jjJIjU ^jlil 5j>4»-^l I dj I r Ji jj (j-^'j -iia^UI JUjj 

j Jlaju (j^a 2ujbJi s^jii ui • t*w Ji^' ^j^ 1 <j*i Report ji aju _> 
jj^i oi Luiji^ Query Message 

I -Us Jlc Jijj jjjjJI jb biuLu bsua^l USj c^lull JL>i j^s ajJilu i_Jia jsJLbu! 

Li* u-»i l>j *3?-3U js js Query Message ju j'b j^u jji & 

jlajJI jiuuj s^UaJl JS Jl Query JU jl ^ bo^ai AjjUII S^jil CiJUwj 




J! Multicast 

5j4>.'5f I u4 <j-4 jju Cll j-J^jJl 0 jji ^bbsj Lja^j ZlLqIUI CllSLuuJl 

OjSJ kja^u j»_9jJi l^u-l-v ijJ dual j^Ji ij^j ju ^i Client Ji 
lijJI^ IGMP Jl jAj 2uUaJl adA S jb'i>c Jii-Jl JiS>ijj>ll (>c 
JjSjjjjJl lj& A^uiljj jU^jJl (JS — ilLa JjujjJI JLu/j! JM> (4_u 

. Multicast ji dbai >i *uJ! (jSJ 

. .# 

!>> Internet Group Management Protocol jl IGMP ji 
RFC 988 ji ^1986 j»Lc Steve Deering ^ j^s^jJi i.i& J3 h 

jjaaeittll (juiu JU Cil'iji tae2j Ciljj^laj dJLal J^S^j^jiJI |jv& ^i^i-W l&Juu^ 
Jl J! lAJUujRFC 1112 Jl ,J IGMPvl Jl J! SjjjlaJb ^jl j»52uJ 

ji $ IGMPv3 ji ai, SjeiSi ajyWi i^RFC 2236 ji j IGMPv2 
IPv6 ji JiS^jj (jSjjIm jl»-i Steve Deering jl«j usRFC 3376 

<U Sj^us SJLA^ bj3 JaoII jTiiij hi itS jjLj 1 996 Jsuli u5 jJl^ 




IGMP Jl JjS^jjj iiulaj 
Jj>^ J! >«ifl Id4 £Use) S^^yi J! jJt^ll j>a (jalssJI jjjjl joJl ^baj ^JSJ 
JL»-b IgjuC jvjlj (jlllj JLbilj-UI I il& JLl^j (jjjjl j^juJlj Sj£».2fl ^ Acjasm 
jAsu bbVl CxaQt jjJij D wM ,MSU uiCi-'u Igib b^>u i^Ill^ CautS 1 _yiii Cibiul 

239.255.255. tj6 ijuj i 224.d.0.0 ^ Ijlu ^l* ^ti ^ aiu: 

255 

lS jJl >ijjjl JS LjiSa ^Jmijj O 1 i^Ubej JJb2lj_UI J 5^35 sj^».^l 0 JuS j - • aj jjSU ^ 
2lc >oss1I a JJb Ji pbuajy I JU bjb abl S jviw bj ^bdl Gateway Jl JJl«j 
rtinh't ^jJaj jjjJi Jl^uJI bjJ! dUal jUl Uub jjjaju j3jjJI ^^2u 
Ac ^AJtil 0 lift J! j>lu&&l a j4».yi a lift j-'^" ^1 ? jlhll I lift Jluj! («-b >JuS 
5-4 Li j-i Oj^d I- 4 ' sM«jJI aj£».i (jlc Cllu udL>- ^uaUjj J! ^fji ^Ub=j 

j irrv'ijbi ajLc ijjJl^ jjjiIjJI )J».i ijj> (jj^id g^ljjj jjJU^ u<>>c 
5-4 Li jJI j> 32b b^3j )rtSbAll jvc jjjIj ji b^a CuulS (^iJLlI j»l Jbslul 

Ujb jvau ^'jjlj bJI ^jo'lli jjjJI Ac^ascil j-l NIC rtSbaJI Cl jS jbj-b 
bSqjLaJjl j>>2u (^J^l 4SLuiJI CijS (flllmj Ujbc^ CuulS ^ylt i^u^l 

^jia^J Dj^s aJU&^ IGMPji ujbejbu. ^jjjji j» ...mil Jbijb 

a jSjjJI 



1 NetworkSet 



o 

Sjuii ui , 5jl»-i^ 2uiij ojSj SjIc tj&j Query ji Jim J still UjjIc jjj o' 
ifttaj Query ji jUji SJUc j£ jj>«j,i jjJjJi djja&i j*.i ^ 2uui >ii 
^ ,-itiJi >JaS>4j uiaj Queryji JUujU ^ld tui«j lsjJi jjjjJi pjaj 

. JU j5fl 

y^j IGMPv2 j Type ji aju> ^ uji o j v*' tr* 31 5 J**-* 1 aI^i 
. Query=oxl 6, Report=oxl 1 , Leave=oxl 7 ^sSftS 

IGMPv3 

(<lf Ju 5 JLj JL»- S jj^i ^flUai |«J cU3 j (jjtiJl jl did iU l-Trig ■-u.V.-ej j& jlJLuaJfl I A£> Jbu 

jujbu jwi jy23 >>T Source Multicast jj Filtering j*c 

Source IP Address ji 



^ Specific Query juj o 5 ^ W tP 1 

jju Lula JSjmS SjJliJl SjjJI Lai JjSjjjjjJI ,_jx. jUL>Uui jULfljjlaJl 

: IGMPv2 ji (j^iaii Header ji g^Sfi 



0 7 15 23 31 



Type 


Max Resp. 
Time 


Checksum 


Group Address 



Header 

ljjju (jjii 2ui»3Ji SjULi Jj*«ji jUi-i J?-i yAi Max response time 



Mr, 



viv.ClNULLSOFT 



\ MakeAVoice 

'RADIO 

Qhntitroct Qorvor Mnctinn 



* SHOUTcast Sourc 



Man Output Encode* Input 

SUfclt/lrfo 



SHOUTcast Sourt 



Man Output Encode* Input 

two* 



Output 1 
0uipul2 
Output 3 



Not Connected 
Not Connected 
Not Connected 



■77 df 



OdB 



-22 dB 
•45 dB 
•67 dB 
lil -tnfdB l£j 
About 



XT a ReAnnetAMTit)eout 30 Seconds 

WWW^N et wfrrkS et . net 



Output? 
Oulpui 3 
Output 4 



| Connection 


Yettowpagei 


u «pu t mg isoon 

Addiett StafronlD 


locithost 



8000 


II 1 


Password Encode* 



0 Auomauc Recomection on Connection Failure 
30 Secon 



o 



Main Output Encoder Input 
Output 




httpVAww.NetworkSei: 



ICQ 



0 Enable Title Update! 



0Auto 
0Auto 



Encoder Contiguration 
Encodo 



3 



Encoder 2 MP3 Encoder 
Encoder 3 

Encoder 4 Encodet Settings 
Encoder 5 i2abps, 44 100kHz. Stereo v] 



■% SHOUTcasl Source 



Main Output Encoder Input 



Input Configuration 
Input Device 

Wnomp IRecoirmendec v -38* -37c 



I np/ Setlingt 



Input Levek 
■37 
0 " 
■22 dB 
-45 dB 
■G7dB 
■WdB 



. Xi «SH0UTcasl Source 



Mw Oilput EncoAf 'roul 

Input Corfquatwo 

Input Dttice Input Levels 

OdB 



Input Setfags 
4fHXHi. Stereo 



■22 dB 
■4SoB 
■67 dB 
H-WdB 



Miclrcut 
0 Microphone 
OLr* Input 

Munc Level: 
BG Music Level 
Mic Level: 
FedeTme: 



•ldB 
■11 dB 
•1 dB 
2000ms 



■vAUl jvuu tjjji 
JI j»iliiui <U^Li 

^uii Stream 

US ^jjljJLi 

8000 4&UI 

3j ^Jx. SjLuri 
j^^'sfL, Jllill 

Description 
ju ^ ^ _jJJljJJ 

Sj^xall j Loi aJL»-lj 

JH u-* Ssfitiit 

J'-^^jj Cjjj^JI 

asdjj MP3 o^Sj 
128 Kbps 

,ji ^ ■ '■ I j^Tj 
Jl Ji. Jl4 

j Stream 

jjc ji-T Jtjjlj jj j-n 

Winamp ji 

Jt -Lijj-j f> ^jj-i 
2^ Stream 






CO 



rj^all rlt-»" i 

Winamp ji js-oU jjO 
j^Li ^ ujWaOj SHOUTCAST DSPL^iijjii 5^1: jj aiLi>i 

JLUI Jajl jJl 

http :/ /yp. shoutcast.com/downloads/ 
JjUJi Jaji ^ii (j^a AU»atjj ^ SHOUTCAST Server > ^ 

J! ^lisuif cSjLc Winamp ji jl^u jj cujjlLi ^ e^ii j^l 

pii jJi rn/n ,>» sUjijjfi jju Next-> Next->Finish ijuu 2u^i ji>.i 
SHOUTCAST 

Install DSP 

Jlj stSjUtJI 3 j In f Jjvi wW a t «^> j&j j^juJl 'niTi ^y^j <LxjUJl SjlassJI 

jj jlc icxLiJi 5fS .rLisu if Liji aSjuMt jic Broadcasting 

Install 

J_'-'"""j jl-LC.^1 Jj*l 

CTRL+P jj ,Jlc i-.a,. : ->il j»j2Ljj Winamp ji jljIj jj JjA^jj ^jl f^nj 

5 daLUI a JA LU j^lajJ 





Localcation 






Qobal Hotkeys 






Jump To File 




Missmq Files 




Shel C^liorw 




ML Opbons 




Media Ltxary 






Dashboard 






Local Media 






Online Services 






Podcast Directory 






CD Ripping 






History 




Skins 






Classic Skins 






Modern Skins 




Ptug-tns 






Input 






Output 






Visuateaton 






D5P/Effect 






General Purpose 






Media Library 


V 



XI DSP/Effect plug-in 

The plug-in selected below wt be active, and wtl usually modfy the sound being 
played. Select (none) rf you do not wish to use a DSP/Effect plug-in. 









NrJsoft Sqnal Processng 5tudio DSP vO 




[d5p_sps.dl] 



Pluci-inmorJule: Ndlsoft SHOUTcait Source 



Cc-nhgure active pJug-in | | Umnscall plug-in | 




Aiolaell AiLbyi U&JLau j.gt^"»1 ijjj^l O^W ailVmi ^La^l Jlc U^in) lAJjuj 
Jl judlj jj jjcuw$lk\ JUuj'b W^inamp ^^eu ajjJj lSjJIj jji j%uJI J! 
jjisjj ^jiaaj ad&j ^Utlnal jjjj r^Jl Sj4»-5fl j!ab J! u n_iirijil JLujb 



-jlT-uJU iUali>- AjjjX. 2data Jj i NetworkSet 



o- 

S j^aJtj juij^a us j Windows Media Player jl Winamp 



File... L 


Play ► 


URL... Ctrl+L 


View file info... Alt+3 
Bookmarks ► 


Folder... 5hift+L 


Audio CD G: 
Audio CD H: 
Audio CD J: 


</ Main Window Alt+W 
Playlist Editor Alt+E 

V Equalizer Alt+G 
Media Library Alt+L 
Video Alt+V 


Bookmark ► 
Playlist from Media Library ► 
Media Library view results ► 


Options ► 




Winamp Help 



E:(l! 



3ji Tiifi dll 
4U3 i ■ uS. 1 



OjJI Jaju j^^jaj <_5 jJl 
i\n'i1,t («JSjj tc »".« 

Jb-4 ijtAj 
192.168.1.1:8000 

WMP J rt.ua.-Jlj 

File— jt djsii 
>Open URL 

jl^lc 4a£ 1 ■ uSu j 
JSauJl vjLci J-^j^uJl 

Http:// 192.168. 
1.1:8000 



J^L>. jj-a SJtftj (Jji ^jlajjiU j^jvaJI JjjmjU J-Ul-u£iM ^4 cUJbiM JLu 

Start-> All Program ->SHOUTcast DNAS j <^><ii 

(GUI) ->SHOUTcast DNAS 



t^Nullsoft SHOUTcast Server Monitor 



■ SHOUTcast Disputed Network Audo Server 

' Copyright (C) 1938-2004 Nulsoft. Inc. Al Rights Reserved. 

' Use "sc_serv Heneme.irV' to specify an rni file. 



Event log: 

<09/23/10<3>15:08:29> 
<09/23/10@15:08:2S> 
<09/23/10@150S;29> 

< 09/23/1 0@1 5: 08 29> 

< 09/23/1 0@1 5: 08 29> 
<09/23/10@15:08:29> 
<09/23/10@15:08:29> 

< 09/23/1 0@1 5: 08: 29> 
<09/23/10@15:08:29> 
<09/23/10@15:08:29> 
<09/23/10@15:08:29> 



SHOUTcast! DNAS/win32 vl.9.8 (Feb 28 2007) statins up ... 

main) loaded config from C:\Program Files'vSHOUTcast\sc_seiv.w 

main) initializvig (usermex 32 portbase 8000) 

main No ban fie found (sc_serv ban) 

main) No rip file found (sc_serv. rip) 

main] opening source socket 

mainj source thread starting 

main] opening client socket 

source] listening for connection on port 8001 

marn) dent Stream thread [0] starting 

main) dent main thread starting 



v1.9.8/win32 



03/23/10 15:08:34 •• (0/32 (no source)) 



6 



connect jj ujLc m.^iij AabeiM ji a^jjJi sju»-ij s^tx*. Uoic ,jcu 
j\ Iju j& Ji wi\ Ujjtci ^jSj o^iassJi oj&!3 Streaming ji IjluJ 

cuJi _ji Streaming 



Jl^ J.SO 

31 3 4:20 

314 5:11 

315 5:10 

316 4:54 



I IBB ' ! " ;,r ira 



ASlS i j&jju j» ^2u A-i^lj-a ^_<jUj_i dLsjJu^ ^HajJJ ij^b* jL#r" j»tJDe2LtJ CiJjt dJLs- Jg_9 

iazb i^jLqj ^» ciij^t ^>«i Network Video Recorder :NVR asy.ti 

JS-i ^1 ^j-d sCbialj-aj f I Jbtxu/^fl aJ^uj j jl jjj fteaj j d£jjJsJL) Jj^-fii'iH g-abjjJl 

diajajJl d JUb j\Ijuj (JjAutUb jauij La J I jlajJl -oa duJb\jl\ $ AjU^sJi ^iiaj 0j5l£ J.< C tSL T Jj 
liiiAj ^U2tJl L^J ijj> ^>SUj ^yjl AjJ^I JJLLj l? 1 J-tA^Ttib ,^juj AjUaJI ^s-lj-s ^1 

) JUiJl ( £k£ jjtla JSLui ^ic JL>^I dJlA O jSu jl U{j j^UaJJl ^^k. Ol-L>^l 4^1S 

(JjAAuIiJ suit JjI j^s-^i a Ju2i j_4 JjrJL>> J5U^ gLuU£ OlJL>l >j ^53 <jt Ci j^jj ^Lauu j j£j iji 
^jjJbMJ L^JMi^ j-4 (*jJLj Oj£ JU Jaaj <UjU2JI «_1jI_L>^I (JjAAuu 4jJ1 *Aj rj^alicj 

dj£ j-4 ,juuj Event Log Recorder _j ajJ^i 

AjL Uic ^1 jjlml j ^mj I^jlIc;, atljjaJl uaUJUfc (j-'.'^" U^Ji A-u^JJl OlJL>>^l 
. jl>. clJuu: clj^! (4j Ajb ^jjlu jrj^a Jj_l> 4_i US JajjsJl 4JL> ^ O^ 4 ^ 

>^ ^ Sound Recording Utility ^^aJijjjA^jJi ji o^jaLJo^i 

. wl^I jJ,l jj^aWiMa ^UaJJl j-a CjLjjbta Ja£ AjJ^I OdA JM»> J-a 

All time Record- ^jiaJi ii Motion Recording as >rJLi j^oji 

. Manual Recording ^juJi Jj*«jji ji ing 

^^■^ dJU L-iiuaJt jj^jjoJI CjLd^Lxll ^^"^ ^£5^1 42uLjJI CiUJVl ^m>> ^JjJuuj^ 

OJU CiJlj rtimH CjjIj UiS3i 4jJ jia A^MstJ^ uil^ll /j^jjoJl l _ ? k. CjUjJbtii od^b 

A>-4 j_i Mjla (jSU^ rJ-tAtuTJl ujLJI J Mi- Lajt jflibhaiJl OJU djbj^i aSlaUI tefc&fl»3t 

. laJ^fcH dJLa o^bj ^jlc d j^Lut jjjjjj ^jj^aJl 
AjI»>V1 l^JMi- t f l'i^oj 4jlulxjj 0j5^ &>5jl2iJl jjjji. dLdJ Cu^Su -L2 ojSj I-a^j^ 

CulS t jl Ut dJ JSLi ^UajJl I ujj£jIu ^b2Jl CblSLab AJ JSLt2 |uu CulS 

iuLui ^ Ls jULsa CbdJ ^a^il ^jjU-llu ojb^l^ j^a^t a Jt^j ^^alis^ 





Network Surveillance System 

) lj. ijln'i <U^I jj> f>Uaj i_juS jj jSUj V ^Lt>VI jii: Aj'S? AjJkS jjt Jljil J2>il J! 

Coaxial Cables <ujb-^i dJiU^i 

, AjUSUI j 11 hi 1 j a ifl tjln'tt f>Uivxll jlSLa Jsu >>.! {>Uaj J aj* 5 1 )JjUlt I iJUb 
4_i (aibsj t^jjl ^mLJcUI^ s^jJI W-*- 4 ^-^5 fj^^ ^jiSU I jjU"tt J*il_> 

j»U£ij Ja5Lj Jl ^SUII LljJO ^^11 rt'ij.l Jj^ 1 >*Ji a^l s^yuj j>l _u_>. jAl ^t^jjl ^ylc 

AjJL*. j>Uai sbv dt^'n'ill SJLA ^5 , jla^j ^ djjUlS (^licl j jaSj _^J^ J 
ojLteHj Ja^uj ^aJt^ Llc^b^a ^I^II i^rlrV LuaLLa 03^3 CiW ^S^ Sf) 4^)2 (a9 Jj 
uj^ujbeJI 4SLu£i ^J^-"ihj IjUjJ 1,^44*1 j , CilS'uMb tU^tjii jMlVi 1 u nmjj Ale 

I«jjJ 45Lui Oj£ Jlc I4L1) JS i5>bu <L&>4 Ol j>UajJI I jj> ja^uj , 
^_aLjj_j ^jla ^1 wU^p-jVl /Thin" n J^Jjla La| <Ll£ljJtl {<^UJ * AJM_> ^ (flt-nj 

Jjl aS JI £Usu V j , c5it_iln"ill j»UiaJI 4jU£ ^JuIlu j» Ajl ^ UaJI I JkA till 0*aj 
JI iTLbu ^Lubu 45Lui Aktaj >^>^Li Jajj-j aLiUuj JSLi^ a jjjS ^jjSjj JUcI jl sJUJk>. 
jx^cl ij-^-^.-j dSLulJI (a9 lc j^t*- s? 1 j^ 3 O^- O^^^W lW ^ c^ 3 ^ V >^bw jt^>- 
jl^p- j^^J Clt jtrftSJLl <U^I j-4 {>Uaj t5'5f , j»UajJI I Jul CSjluu jjSl jjJ d'n'hill sJul 

(JI OJUJL> ill! jv^)S 4&lubj Aj ^ur ^jjl Ulj^Jb £i\ jo*I1 w w5^ , Aj ^aL>. i^J ^xiL> 

. lS >»-ifl j»Uaill «l>?-l (>» t£l JjJju >Ji^ J 1 A>-L5sl( O j J fttaill 

Power OverJ jLaSi-l ^5 POEjl ^U-sli- ^ j»Ua2l IJui jajLai- Jjail Orfj 

oVjsu ji ^liw s j»u^LJi oi 1^1 4S,u2Ji j>c <^ikJb jjjjji Ao-sii- ^^uj Ethernet 

. aSLluUI j%£ AlLjjjLi |«Ju <LualieJI aJul J^h A >>■! A3Ua j-» l$I jl <Lubj^S 

j-a^b Ale UjU^. Aj jA^jjA <UU» {>UaJjl I Jul A In 'hi ^a^ 

Ao^a^j [sJIj Aj AjLajv ^Udj J Ms- ^j-a AluL J^>>jJb J^ita j^uC ^r^Viti i^l ^-ua^ 

l^^l J J-i-a Aju^sLi. (jn'il tajell sJul o-u>-! ^>aj , Ann-viiill illbJialllj i^bcjjl ijm-tel 
. AjIc J^i- Jklb OjUisil »j^>-!>U hii^goiiij) Al^aj-i jS-v j»IPiill Jl pi ^ 



JjlSJuiJb iUab>- Ajjjai 2Ubt4 1 NetworkSet 




o- 



Linux Redundancy 

M^l fUid Jj 



o 



Load-balancing clusters 

oab. UjISj jfl^" J d-u ^ujbsJI JajJI sbci (" oj jjtlLa j»Luai -bu j cy^j 
tU. >o» djl JS^j dc. >*?eil 0 JkA ^ ^3 jiu 3^4?- JS £31 $)l j jSJ bjflbu - Jj>-I j 

CiUjisJI j-« *>^j djl, iViiiit jsjj "II I^A jbScifl jj 

..ibjjjifl tj\ g 'l "illicit (JjL4 

Compute clusters 

djIjLstbul (<jjj if j djuLussJl (jil >cifl ,J £_>JI I -Wi Jjji j»IJieILuil U bJlc. 

lijl^a* Jjissj Jiji tLuLuj S/i.^i jjjbtDi ^ j» i^."„,_. ^ji rij-v djjUJi ^ijx.ifi 

ljjC j\\ JLiS-jJl u& dajjl j»IS->2fl l!u> dJjseJl CibS jil jl CiljjlbJI |«la3U 
^cjeu ^jlJL>2fl d'i_iT« dcjASw j^f*" 3' S Inr iJS J^S^ 2ulaj5fl a 

D -LS JS Jl>Ij ^l^isluil djUill ,J diuia.} Sj^loj IgJubtlj 

l^Lbu Jju JpUflscJI J! J ef,\ J§ JLcLuJ jjjjfljJl I Sj^3>°if I 

Grid computing 

^ bjSLJ ^>>i i^l j lAJL>.U>i Jajiiu if Jlflail odA 0! £>Jl I JL£s ^ 

Jbu £^4Jeil j (jSJ JjjUi^JI p uA2jjj jjisjifl cbsji ^j^C. 2lx.j^a 03^3 ^bdl 

jj> £>i!l I jjJi^ J/2fl fliil £ dajdl jjx. LiA dj'sf oj\S j^y, dJuia Oi^j ^ajUiaJI 
jijifl ebsji JjL4?- j ^ .M.AMI jusljil^ sbaiiJI Cibtil **''"_'.■*—■"• dj.lJjtl!l 
I^J da^k. if iliUlaj * ^ CiUflqjlalJI Jjut jjjG ^1 CiUlajil 0* -^i I'lli'tS 

sijj (>» Out Sourcing j»^ni jbai juiu u <whj ^jjiiu 

qISIo j CiULuJl ^jjiu _i.i^J jju &\Sut 03^i O' ^ J->'5 jlSLs J§ JLflaJl o JL»>I 
31 1 )7iill oAib w wu ujUUJl JjLu ji Jbu iJkSL&j jULlJI ^ofel >>-Tj JjlVill 
pjAlibs ^ JjJL^ j^j^n <i tjlaaj Ijui^ Jlia^il u^^j O^- 91 - 4 J^** c-y O^L*^ 
iJl^l (J jj-ifl OLt^AJaib jjUu if ^ Jalm a » jjsS Jaju 5lc^»3t« JS j| <XjjS jj>^M\ 

l^Jl»2f jjIj jj^iaj J j mi .i CuS jjSi j»Lc (Jl^> -U-4 Ajl jSjji 

J-U- — j-uu-j ^jlil J^bell Slc^aSM Jbajl 4JL» JSJlgJI ^IS l^j i"ilof ^Dl dluun^ll 

ija oiSi J u" 1 - 1 '' jJ ( ^j^iij Asterisk cii f»iiij s!^Ua3i j>a j^si 

Jj£ O'jW*- ^-^ ^ J^' Ji JU>Jfl hjii-tj 3a ^yiUI 51 JlS-u61"Jl ^jl^II 
(jn^'ijl _>-jJj _>^51j^jJI ^jlt A , IV,-.' 1 4j^bw * A iKMlt jlS lAJLs-l JasJI 

Cluster ois ^.ifiUjjj 

LA»Jl SjUM! ■< ■ rm^j 4jL»i JSLi jjjiill CjjJxi J3 J iy„u.jli Cilj^juJI 
djl 1 ijiii Ccej ijjUiJl ^Jsell J ^y&i j^JI Ji^' l) 2 ^' U^J^ Bjbifl Ctata^ 

(**(!"' SjUlK3 (J! J*»J I 2LC 3*SM ("_■■""■ J I'ljil'l'll ^ UljLl UiJLlc. 

j (jSi .j^sfi jbai-i^ u&"MS ^ bi»£ js 5 LinuxHA - OpenSER 

jjb SjljjI*- iliifliu ^ sljalJI (J! ii'ilifij ojlflifl £) c£2 — j_b>. ^ J^c — <iUI 

.dill 



JOSJ I jjjSj 0' LT- 1 -"' t*^^* - ' ".'^ — ^jlS J-lj dill 2U»JJ («l^_ll<* j»NiJI 

^jiajl — ^JUJt j"" ^w4 ^^jlJI ^ S L JI wuSl ^1 fiUaUJl^ 4^ti^jl ^bCb ^jj^'io'i'i^ 
jJu^ djjjjuJi ^ ^uc^jJI jMj (aibJ' _u£i j»jl2dl jjjJI j jSb jjjjS JU1>i 

■i"m lllllj jJ^ta^Ub eLcJJI » j^jS — d_i 'ifl'll 
Ij i;b Jb^ji jtaiaU Atdjiill <G»ljif ^j^Jl JLiJl (jjtLjJLua jSlul Jji 4jl US 
IJLA jmi wll 0' ijr^i 3^ Jbul — distil ^ 4jo]budl (J! t—U»- (J! t l W 
■f ^ua3l i-Li J§ SiJUjtJl S^»ifl -.f....^ -<"l jl^j^i ^ (<jJl»]I 
ClIjLaljifl 1 " m ■v jj jjSi ^Jbjl -ibcb (aSb'j ^JiAi ji J^i djl US 

(JbjLx> Ql («Jjl3I ^jj — bjjla (j^oSal Jbuiil jjsii blux£ lAjUajjl JUa 

I^cjljo' - f 1 ^' lj&2010 i>» (^jLJI f^jJI ijji (jj l^jlS ljUSJiO 

.^Jji^ilbj 

ilitS jMii\ J! 4^LuijJb IJb>- fc£LO$j> Jl (^jiaji u^^u JJLail 1 j& ^ jifi U< 

Linux Redundancy u-Sjjj Suiaii ja^aaai jaj at->»i>aijS jjjSJi 

IJLA _ib 3jia j& I '• 1 0 j Lo JS jjSJ Jl»I^ j-Xi. (J AlLlaaj lJL» l_uu^JI ^yi cbl jl 
^j'j ^a, jaJSii — Uj dill (_^Lajj L ^UI ^bbS J§ 4jjsla ^x£3 ^j) oi (JiLa diiLa ^il 

•Lr" O^- Lr" ^ J- 3 " O'i Lr" L)^ Lr" ^ J- 3 " 

??S AjjjuOJI ^laisluil ljU - 

JalJLii SJLal ii jjSJl tlilS jJii! Ciifbtil JuJLxil J dj djLxluifl (<ub ^jiis^il IjA 
s b2f jui jjji jjSi (»JJ djl jl iuuLiiil illblJbei! jlj?l"inifl jjjs daba| U\La 

i^jjSii (jjj^ifi 1 0 h 1 Primary l _ 7 uiU<i |«ajl»i oj^j oW ^ n ii-SjJi (_>unj 
jyji 0^ i-uiUlfi sbl,j jiia^juu ^ijiiUjQtj Secondary 

J 1 a^tl jjtmj 0' ^ £ib> Jbell a^A jIj 0" 1 nt j * • " ;j JasJI <J>b ^jjjl dJ JL1SI 
tj^S d-ti^IUI ^ dJLo tj^""-'* 1^1 ijSUj j^l i-J^iuji dJJjkS (I Jl^j 

ClLa JieJI Jl J^isJl d-uuj J ^Sb 0' |J^> duibu Cilj^juJl £> -Ui LJ i£ JU»2fl 
$\ &jU4iall jjjiib uiijUioj <^j^2fl Cilj^ juJI Ujlxj JL>Ij (aiaj j^juJl 

byjLs JS ^JjLijj Cil^a jy5 bbjJ dji (_>i»>a 3 j 1 1 ^ Cii^a jy^Ji JS jbltlj 

%20 di^ju 

ji-Ta Asterisk 
ijSaj MySQL ^bb-Ji ju^i^j (jaL>. jja-Tj Apache ctu^ib ^Li. 

jtSJI Zxuu&j %3an)jpM diaijsfl j <Lali \^r" ml Jj^flj ^>l!l IA& ji 

Clustering ^1 |«juji i t^k: jilaj J^^j djj,it"ti («ii£ j! j ^i. jJi jq^. 

1 Uia ^JjUlJj j\ 0 jbuj ^jDI 53^ > ^' >Iilj^ juiJI ^a dc 5*314 (^uu bji 
JajLgJI I jui — Aa~\$ uajLa S_L>lj Su^a ebif JL>lj bjlSj j^iaj djlfjJI 

hl"^ s jjell I -li — l _U>aJI ?Itj iW MMia> JL>lj ^JL& jl JJUxa 0_9^i 0' U^- 4 ^ 
jjSlaJ djl j) j^jbJl sj^ell Sjl> jjSS djojjiaj w "l'~ QJ^J djl j ^jjbJl sjsell 
. JajJI dlju ^ djjj (jjt-."ll U iJUfi ji rt.aJjfl.aS ^jluJl sjsell jl i"rl 

J^a^JI .jll Jjjj i^jJI jj b^La JS ^l>ii djuji bbjj djl JLssj bAj 

•.dJI 

High-availability (HA) clusters 

d£ jajm |_U^ (SJJ djl i ■ m ■v iliLa Jiell j^l jj ij^uioii uuibu^l J J^JI g^jJl I JtA ^ 
JSl .fi a jJMll JjLadieJI fij Inll ^Jbeluij ^1 — \ nr J^Vl ^^ic — JLaaJl 

Single Point of Failure Sju^aiiUaaJi diaij 
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i NetworkSet 



o- 



|Administrator Level is 
Level 10 



Tecnhician 




Network 
Monitor 




ajgavfrll iliblj^ifl Ja j£. fUjlSLal^jS pijJI iIiLa.}La JliiLaifLiO t£jluj.l 

j^ij^i ^^ii show interface 

COn- Jl J| J^a-Jll CjjL>. jj£ j-»ifl I JA ^Li Uai. Lil j^laj uii^ui 

q\ jj>i!\ ^i ja 2l».1j1i f jnij ti'it ijj LaJ jJLi JjUoj l^^m figure mode 

Router(config)#privilege exec level 3 configure terminal 
Router(config)#privilege exec level 3 show interfaces 

I'mifli jj>\^fit\ 3 JA £)i Jatil lULUI t5 jlmll l _^JLc AjuIj S Ji- Jj _j Jl JLcSfl iaircj 

jjUqj configure mode ji & csi ^jIjSj li«3 Jl* <j ^9 2l».ll« 
i. ; u ^Lujijinterface fastethernet 0/0 

JaJLJ jSjJJ Ijl _!U-S jjji AjL&j pli W" rrlLl dj £Jjj*aIUI {UJ («J ojlmll J^f 

|«j'ilhf ij j flL U I ijlc J ^i. Jill i^j'inll 1 (j^JLa-'iiinll ^ wj £Jjj*jj 



jSJ ajutLall Cilajjull J IjuS j» gjjUaUl £^nb^j C)3$-i 

CjLl>Mj^s JjJLSti ^J^J^ 0^0 £j-i»ail I j^l £ulj j»ljbtlu/i Jbsj S juSJl IltSjjill 
L? UI jj»I^Sflj CiLutSLa^l (j4 La j^Tp^tSjj jijjjiJI jJJjJl (jlc j* « J^ 

l> 'i/i'.j j p.i~"...ti | j^J (jSLsj 
Li-da Lit ? lajai 5 jjjSJI CilSJjull J I jli jjina JjLuj dilLi jJlc jlaiti JL3j 
SjSjJI Q^f S — 11 CllS jjull J *L»lJaciu/l (jSUjif ^juajil laA ji i^lcI (*J 
l^jjSLi jJ aj^»2M aJA JLc _Vt2 jjiila a jyu^a iSj^i LuJl jl£ ^1 aut„, , , 

jj " '''(j 11 jj» jru£ll _JU^i ^j'i LiJj»- ^ 3] ilujjjifl CitSj^i Jjli BjuSJI CitS j^uJI 
Ijl! Jbtil I (J £$JlLl> j& p (;*' a jjjS 0 j>> Aj-J p fl *"* J O^J^' 
0^ 1^3 ttai. i^i (jSf ■■■ i'^Ii 5 mi 'ill a -Li CiLi»!Vlua JUJau j^lau 

,11 a 2l>Lj]| j^aifl jj^aaj jn" 'it I JLsi (Jj^j 

ciLp.^Laii C 5j}"""'15 ^Lia jjj^i^ By default 
u>< jjtsjs ^Lu L^j exec mode ju ^0 p^j 2uav^Laii- 
1 dja.^ij disable, enable, exit, help, andlogout 
ji^15 2u*^La)ij User EXEC mode ji DefaulUi 

Privilege mode 

SjLc jjUlj 1 5 tU^-'iLall Jasej jj^jJi iulS dllia CiS^-i 0' L r 1 ?SS— 

enable secret j^ii (>• oj^j 

CUStOmize ajj^uaaJll CiLp-^Lall ^14 Jll IiLia.^»3l- 

\$A£. (jjiij level 

j^i 2Lal£ Lj] Oi^li o' V 1 ?^ ai tji t'v 2u»M<<a jLlc— 
^pjjJl ^jit ^Li-J-i ^^u< Sjjlsm CiLi»!^La Jac ^j^j^ u^sIjjlLui! Qi\ I \ i'iI 

: jnii j-»jfi JliUSj j»^ajj Configuration Mode ji j! ^>Lij 



b 




ea Cisco's IOS 



Router(config)#privilege (exec^ronfigure)level (0-15) command 



m 



■ 

S3H 



ajuS j ajuojuj j^.t.li I jgj ^aui -^j 1 L^^ll >*ifl wuSi I j^s-'i ^j'mll 

|jg*J i ^ JL(-d tJL^^ djiirt^JI 



jj» (j^o-"-' jJ tj£l i-t^^I JH*^ Cy L>^- a -" L J >^>u< CiLx^^L^ll aJUb -_t>.lua JLULi^ 

no shutdown aa*^ ^jlu^v aiau^ Ajv jhiii j.uuu 
csaf default 

show interface >»*sri 2utis <u*.iLa oLui ^ j stiacL c«3 
cl>. j ^ij show interface >»5fi Suus 2u».m<o jljIj ^ ^j'mii ciU»-M<-a 
iftjQc configure mode j! j^>jji ciU».VLa3 ^ j ls>l«ii uUc 

^I J^ TmJ iL>-Lji ^^bj OL^i CiUav^L^ Lt^J J^-Ij (Oj ._ g j"-- ,t CiLxa^M^ l? Jlc 

J ^i. Jll ^ j jj Jll Jj2 <y» *1 aHajdl CiLa. 51^)1 J! 2£L£&b show interface j-«Sfl 

ls >L»ai o' Liui ia*5f 1 4 5 lS >bji J! J^j j^>- i js& i configure terminal ji j! 

Al a Jj J>- j-a'^i AiLcsi^ Uajl p()jlr jjj Jjull J^Ijj j nir> 



Cisco's IOS 



Router(config)#privilege exec level 3 show running-config 



Jj i>j jJ< 

,-,^.,^jl I n < (j:j",„ll | j^J jj,, 2LalS ^uaj £ji (jiuoj jjl j-»^fl tLljJeU * itfi'\"\ JI (J-tS^ 
JUJl JSliiJl ^jic Oi^-J Ji^io jJ^fl rti_lir->j AjtJL-lJl ^ 

Router (config)#enable secret level 3 networkset 

Cy> l$3jmj\^ ij^i >«Ji 5uis ojSj ySi networkset <uis js^ 

>J3>ll j-a 5 CiJlJLcyi Jaiiau j! _L>lj c^^ui fiilr ty'Mi CiLx»-Muall 

Jj IJjl>-5 enable j_a^l i_ uSLi jl Ja^u, a jJ.1 a ja jSJ J ^> all j^Luj 



.-.!<• ,,f. II , 4^L> iLuj^. 2da>« J j t NetworkSet 




m HACKING 



jit JU\ <Ud/&Ji <uwd ^ i'ih'n"ill juu 4&*uJf J w^i^Ji JS <ua Jia>& ^ lift 
«u^i wyiS ^ kd'^&Jl ^ ^Jli ^*o) jUu iitfl Jjii «ul&Jf «u>iaJ' ^ uu&i <u£ ^it ^1 t£Lo 9^)5 «&>*Jt 




• <a i&aiii 4*mi 9 ARP Spoofing ji ^ 



jjjbjjiJl jl ^Jctll (<sJlxj jl (0 (j*< a JL>.t^ ,_JS o> ^-<j (Og'iji 
(jjUuJl ljuSi Ijj t>"Jj.il tiMi A3 jju c£jJlj >>-^Li ,j£»lie3l 

ARP u f i \ jj --IlUjJI sj^J ,j-3L> J^Sjjjj-i Jbtil fsu 

ARP L_dk> jUji ^ JjS^jjjjJi idA Aiuiij Protocol 
Broadcast js^, jlc asLu^i ji Request 

jim"'m dj^JUj 4jt4 JluaJifl JUj-l (j.LM.0 ^jfjSf ^Lj-tflJI (jljjLail 

j) j,^ ji*. 2SuuLi\ js jlc Broadcast ji \ja 
(jSJ ARP Replay js^i <uja ^LkJi ^j-jI ^juu j^hi 



.net 



ARP 10.1.1.1 
Saying 
10.1.1.2 Is MACC 



10.1.1.3 
MAC C 



0.1.1,1 
MAC A 



1 



ARP 10.1.1.2 
Saying 
10.1.1.1 la MAC C 




10.1.1.2 
MAC B 





Is Now 




CC 



j» 5r*#JI J A-9 Jbelutil al^ j'jfl 

dsnifF,ettercap SbT i& j^ify cii^i j^sji CiUa^ii j>» £«j]i 
ois ^ netcat ^ jiiiua qj» jjjSJi &£.j£ jjJi Uuiaj 

jiij Gateway jj ,_,jbjjiJi ^u^iaii tj-o j_. -. ti 



U-ib J'^^j S'ijj^ell CilaJegll 0^ '-^ILjLa^cl -j» '■^•"■■■tl ^ j""' ^ ^^lc 

ojjl*: asjiiJb uaiaJi Gateway jj Static ARP j«u o ! 



ARP 10.1.1.1 
Saying 
10.1.1.2 is MAC C 





None 




Matching 




ARP's in the 1 




Bit Bucket J 




ARP 10.1.1.2 
Saying 
10.1.1.1 Is MAC C 



jjji o^Sj Sjii aja (jfl ARP Replay js^i jlc ^ ^laii ^jj! ^JUb 



*1 




I Am 
10.1.1.4 
MAC A 



Who Is 
10.1.1.4? 



Arp Jl (jjCJj JjJ?. ^ «Li (jolssll (.^j'iflj (>"JjJI ^Ul IjJo Jii> (uJj jLjseJl 

,_^9 Ji^seJi JS jJ' (A; tS o >» jLoj^i jIjS jl>. ^ Table 

l^u U& "y>$ ^jj i lo^ll jb>- 3*^^-' <<_'Uf ^4 Jij-j ^<^>4 j jSj SjLc 

sj^jfi jL>.y jij-4 ARP Replay JLwjLi ^ui,,,^^ o^*^' <u^5sa 

I jS 4il^uc CjLuj2/I JL>b jolieJI ^^JjJI ^JUI S M lain ilSLuiJl LJ k- Sj^j>-^il 

ARP 

ij J j^d\ ji^seJi Ijlu ^it-i'iU i jl& iy>$ ijJ rtSL^Jb jaisji Gateway ji o^Sj u 

JS Jjjitil 4jL>b ^5 jj^jJI ^ib AjlS 5 Jjjitil J! cbbila^ <bbbj JLujb 
N*" 1 " " jJ 5jJI Jl iii S_in_ifitJI LjTujjwj JI CibbJI a _Ub a jLcl Aj f> j2u U 

J! ojUj?- Jj^5" i>* U^«J J^'^'i J^>- i>4 l |it. i a> CibbJI j3j-4 

(3jJ3eil jl^aeJI i>4 jjUJI lib^ljUl JS ScljSj " 1 * jSUij t^^uij MITM 
obi I olio JJ^jJl J! J^*"^ Jjj-4 '.'1^ J"JJ O' 'J ijJ (^jjseII b-daj jJ^jJI J! 
3j3^aJl a -Li JUbbiJj <Li la ^abEll jUjrsJl (Jjjisil ^yjb jjiiil ^jl^lxJI jb 

: ^5! S_lT_n^>jUI 



4°) 
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10.1.1.2 

MAC B 



NetworkSet 



a j^j 2czuUa* ARP Packet ji 31 j^Uj ^sj DAI ji ax» lsoJi^ 

. ClUajdl 
CilJlJUilfl 



Switch >en 
Switch ff conf t 

Switch (config)# ip arp inspection vlan 10 



. Cache 

iijijin'i 13^141 (jOJi^ )AID(dynamic ARP inspection 
j ijjjjej (jiJi DHCP Snooping ji 2u^l> jjini yiij^ji 

DAI JI "'Uuatj. Jaju LiuS 

DHCP Snooping ji 2u^l>. ^ d ^Sj us 20^1*11 oja juiaj 

D HCP JI ^ (jolssll J ^Jjell JI 0 Ju DAI JI Su^oli. J_itn"i ,liVl 

ji auLai^Ji ARP Packet ji jk, ("ipUaJs jsbj ^ Snooping 

i«u i^jJi (.yj'sfi 2^o^j Ji^ J*»j DHCP Snooping ji f^aj sj^jfi 

DHCP 



FloodJi liU*a ^ d&ui Storm Control 



Cisco's IOS 



Switch >en 
Switch Sconf t 

Switch(config)#interface fastethernet 0/0 
Switch(config)# ip arp inspection trust 





« Storm Controbi jijlcijuS 
. Storm Control ji jijx.! o' t$*3jii $ | ' <ai| " ti ^ 

JUUIS ^ CiljlajeJIjjti'ijjuill (JLC i '<<l'<« JS 4t_nh~ 



Cisco's IOS 



Switch# configure terminal 
Switch(config)# interface gigabitethernetO/1 
Switch(config-if)# storm-control unicast level 87 65 




Switch(config-if)# storm-control action shutdown | trap 





as Cisco's IOS 



Switch# configure terminal 
Switch (config)# interface gigabitethernetO/1 
Switch(config-if)** storm-control broadcast level 20 
Switch(config-if)# storm-control action shutdown | trap 



^%20 ^Ai^Amii Broadcast!! u ajjbsOj ^uji jttii ^ 

: ^xc^j J-*2 is j j J«-*J i s '5**y ^ >— 'j5t^' 0^ '-^ ji^r^ f" J^-"* J 

Shutdown ^ j/sfi 
AgenUi js SNMP trap ju- j'sf ^ Trap "UiiaJi ui, t^u^t 

JI jJusi Jj^ul jjjl 

jujli i j^a 1 00 a ,im 'ill iii ^ 3 jjuX\ ijc j*i£ js^lj Broadcast 

2l«si >ai Broadcast)! ^ 
ciU j^iJi aJL*. jjJ Show Stormcontrol j-»5fi j»jieiuij i ji^-Tj 



Unicast, ^5 ai^jj^i aiMiJi y^jjfi ^jLai ^ui SuJSj jL-a^t^ U 7r"j^mii 
c ^oj aijta Su^ia ajiuj jj J55J j>« l^jj Broadcast, Multicast 

^u%i SjL>I^ djjlii J j^j l5 JJl i'I/^IjJJI Jjaj 5 ,1111 'ill s jji^ lAi tji 

Ji^j3 ) lAJUJbtLi LtiS ^jlil iu^jil Sun 'ill( 4j ^jiiiiiU Jbell Cij^JI I -Ui j^bejj) 

US jlJLtifl ajL>.j_a J dJtt |«JSjS iJj^uj^ t jAi LiJJbej Jai SJj J-uu 

w >£. juli tS jJI ^-u^J-iUJI rtjnS'l 2u^lll 5 ,1 111 'ill JJJbsj J tLu^lisJl 0 JJb LjjUiu 

j^^a igj ^jauJ.1 2lluJJi ^ ^iu> unicastji iuuui S^bj JL> ^ IojlIi 

jj itll ^iUaljjjJ ^-...j jlj:'l_.»ij"ll t^^Vil oTgi JSjuj Drop J^ju I'ln'ilil 

Uajl Ubl Jl JLcb (j^j j» ^2u Sj^jl« S jiii'i J! -Ll^Ij-JI Cr t> ' J^iJ O' ^! 

Broadcast & Multicast!! g^ii js : iuia 2di>.'iL» 

BPDU Frame and CDP JI ^jj jj^beJl dJUaljJUl cI'i'miiiLi l^'i i'^lj-a 

OSPF & EIGRP 
cii jj^jJi jjjj fojj (^jJi Multicast Ji Ujia 
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NetworkSet 




Cisco Systems 






512 MB (installed) / 1 GB (max) - DDR SDRAM 


Flash memory 


128 MB (installed) / 512 MB (max) 


Type 


Router 


MAX Transfer Rate 


1 Gbps 


Encryption Algorithm 


DES, Triple DES , SSL, 128-bit AES, 192-bit 
AES, 256-bit AES 


Supplied OS 


Cisco IOS Advanced IP services 


Digital Signaling Protocol 


Wired 


DCP 


Ethernet, Fast Ethernet, Gigabit Ethernet 


Protocol Remot 


SNMP 3, SSH-2 


Interfaces 


2 x network - Ethernet lOBase- 
T/lOOBase-TX/lOOOBase-T - RJ-45 j 
2 x USB | 1 x management - 
console | 1 x network - auxiliary 


Firewall protection, hardware compression, hardware encryption, VPN support, 
MPLS suT5t>ort. content nlterina. URL filterina. OoS, Dvnamic Multipoint VPN 




RAM 


128 MB 


Flash memory 


16 MB 


Ramer Table of MAC Addr 


12K entries 


Authentication method 


Kerberos, Secure Shell (SSH) , RADIUS, TACACS+ 


Interfaces 


management-console RJ-45 | 2 x network stack devicet 


Connection Type 


Half-duplex, full-duplex 


Data Rate 


100 Mbps 


DCP 


Ethernet, Fast Ethernet lOBase-T/lOOBase-TX 


Protocol Remote 


SNMPl , RMONl , RMON2 , SNMP , Telnet , SNMP 3 


Number of Ports 


48 x Ethernet lOBase-T, Ethernet 
100Base-TX 


Flow control, full duplex, routing, IP-routing, DHCP support, auto-negotia- 
tion, ARP support, trunking, load balancing, VLAN support, auto-uplink 
(auto MDI/MDI-X) , IGMP snooping, manageable, IPv6 support 



RAM 


256 MB (installed) / 1 GB (max) 


Flash memory 


64 MB (installed) / 256 MB (max) 


Protocol Remote 


SNMP 3 


Type 


Voice / fax module 


Interfaces 


2 x network - Ethernet lOBase- 
T/lOOBase-TX/lOOOBase-T - RJ-45 j 
2 x USB | 1 x management - console 
J 1 x network - auxiliary 


Encryption 


DES, Triple DES, AES 


Supplied OS 


Cisco IOS SP services 


OS Required 


Microsoft Windows 98 Second Edition 


DCP 


Ethernet, Fast Ethernet, Gigabit Ethernet 


Voice Codecs 

G.711, G. 723.1, G.728, G.729, G.729a, G.729ab, G.726 
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CISCO 3845-HSEC/K9 




Catalyst 3750 48TS-E 




CISCO 2821-V/K9 
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Aggregate Half-Duplex Throughput Dimensions 

* 10 Gbps * 3.5x17.5x18 in 
FPC Slots and Full Duplex Throughput * 8.9 x 44.5 x 45.7 cm 
per Slot Mounting 

* 1 built-in, 4 Gbps additional 1 Gbps * Front or center 
for FIC Maximum Weight 
PICs per Chassis * 38.2 lbs / 1 7 .3 Kg 

* 4, plus 2 additional fixed FE, or 1 
fixed GE ports 
Chassis per Rack 

* 24 

Redundancy ROUter M7i 

* No 



Power Options 

* DC Input Power (Fully Loaded): 10 A at -48 VDC; 378 
watts 

* No. of power supplies required (non-redundant/redundant): 
1/2 

* AC System Input Power (Fully Loaded): 4 to 2 A; 100 to 
240 VAC; 47 to 63 Hz; 400 watts 




Number of Interfaces* 

8 mini-GBIC (SX, LX or TX), or 2 XFP 10 Gig 
(SR or LR) 

Maximum Number of IP Addresses in 
Trusted Interfaces 

Unrestricted 
Maximum Throughput 

* 10 Gbps FW 

Maximum Number of Sessions NGtSCrGGri"5200 

1,000,000 

Maximum Number of VPN Tunnels 

25,000 

Maximum Number of Policies 

40,000 



Maximum Number of Virtual Systems 

0 default, upgradeable to 500 
Maximum Number of Virtual LANs 

4094 

Maximum Number of Security Zones 

16 default, upgradeable to 1,016 
Maximum Number of Virtual Routers 

3 default, upgradeable to 503 



Routing Protocols Supported 

OSPF, BGP, RIPv1/v2 
High-Availability Modes Supported 

* Active/Passive 

* Active/Active 

* Active/Active Full Mesh 
IPS (Deep Inspection FW) 

Yes 

Integrated / Redirect Web Filtering 
Yes 
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Maximum Performance and Capacity 



Network Connectivity 



Routing, Virtualization, Encapsulations 



) 



* Junos Software Version Support: Junos 
Software 9.1 

* Firewall Performance (Large Packets): 600 
Mbps 

Firewall Performance (IMIX): 400M 
Firewall and Routing PPS (64 Byte): 175, 
000 pps 

* 3DES and SHA-1 VPN Performance: 140 
Mbps 

Concurrent VPN Tunnels: 512 MB / 1 GB 
DRAM 256/512 

Maximum Concurrent Sessions: 512 MB / 1 
GB DRAM 64K/128K 

New Sessions/Second: 5,000 



Fixed I/O: 4 x 10/100/1000 * BGP, OSPF, RIP, Static, ECMP: Yes 
Maximum PIM Slots: 3 * Multicast, PIM SM, SSM.IGMP: Yes 
Maximum EPIM Slots: 0 * Maximum Number of Security Zones: 40 

* Maximum Number of Virtual Routers: Yes 
Maximum Number of VLANs: 256 
PPP, FR, MLPP, MLFR, HDLC: Yes 



Router J2320 
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Data Rate 

* 480 Gbps 
Throughput 

* 357 Mpps (wire speed) 
10/1 00/1 000BASE-T Port 
Densities 

24 (dual-mode 1/10GbE 
network ports) 

10GBASE-X Port Densities 

24 

100BASE-FX / 1000BASE- 
X (SFP) Port Densities 



Resiliency 

Dual load-sharing internal autosensing AC 
power supplies 
Power Options 

Autosensing; 110/220 VAC; 60/50 Hz 
Operating System 
JUNOS 

QoS Queues / Port 

8 

Traffic Monitoring 

N/A 



MAC Addresses 

16,000 

Jumbo Frames 

9216 Bytes 

IPv4 Unicast / Multicast Routes 

N/A 

Number of VLANs 

1,024 

Switch EX2500 




, UNICAST 
BROADCAST 

Destination ^juii jslzji ^ oj£»i Jiaj&h t>» £>di i jii jjsss&ao'j^ ^uaiei^ asiniJi ^ 2l».uui ciiabsj^i J£j uijJi 
t^jVi <>* gji ^ji jijL^»jf( (5 faisiuui jj^jJi Jiic Ujjj Hub & Switch & Bridge j>c >«j ^255.255.255.255 ^ 

j»jisiuij ^224.0.0.0 gji jji j«sjj D ^SJsai 3Usu | MULTICAST 

(jiaaj £-4 sLalJbtlaii J! 2&Lfijiflj j-j- L iilll^ Ci^uaJLi 2b^lit!i OljJl £j» 5 Ci\j»\jSMm 4J9 JLtS^Jl ^uilj <Jj '^4*'* JaCflj 0JLC (J| LjljJI (JjcLi) 
. JjSjjjjJ ^I'Li j^lisJl ^jLJIj jjI jJljl jl-L-ai'l ^tS ^ j»Jbsiuu UajI 3A9 ROUTING Jl Ci^f^S^j-i j^i-'tfLij CiV^S^jJl 

ANYCAST 
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JLujLl LajI v_L>-jl US SJSooil (_^> 42lJjIa (J| 4^LbS?Ll 4SLuuJl J§ JL3 jjUl (JSLuil (J^SjaI (<i infill IJUb JSj_j 

. i^jjiaJi j^s^jcajju^ jiiLdj magazine@networkset.net subai ju^ j^^LLa 

^ TFTP Jl i_sy ,j£>l> j9j*-*+> v.».i«oi'»3 iljLcU />3sl uuS : Jl^-iii 



http://tftpd32.jounin.net/tftpd32_download.html 



iC*jjJI gp.nvi oI^j^jjjo^SJI oaa IjlJ >_sJLJb 3 ^3^3^ <*JLo3 /djo -iajuo J^3 AsLo <isujl =1^3 (2640u -D-link ) DSL sSajlc : qJ5L..ii,o q 

isLo _y>b ^ ^Af-f^S^ J-^ c lS><aj i_S JJI vlLsljjJI 3I vS^j^lo <_9>cl ul LpJ\L> £. It; ..il aJuj^s 3I gujbjj dlLfi) Ji> dUl3-iii Oijl dJJjJ 

3J ^SU JLaJuo JS ,_\JLc jjjzj sSjJI dLjljjJI <U/x5 JuJoJ sSl o^>\jjz tW5bJI 0A£> Jl>I /J />i3xJI 0LJISL0I3 oLo^jI3jo ,_\JLc £MJo\JI :Jj*JI 
gx> 45L^jjJI ljJLc 6i3^3x>JI 0>£->\JI Jojj3 ><3 r H-o^JI jLjjaJ <&+jjj 0^3 h; »■».' u^riS-"' ^j^-^ v"»»Vl ^iLsljjJI <*j3Ijjo ,_\JI jJoxi CiiSg dblSLo 
jSjj-hai v— CjjoS 3I />-\.>-»-..i.i.o J5J dLsljjJI OiJL>3 CCPROXY £Lob>j ^ '< >.n'i^ Ju-X^dl <*5>j_*iJI 0_>5 gx> c__03 ,Jijuj3-iuaJl3 (jluugjouJI 

. g;yiol3joJI aids JioJ <Wfi>j oI_>jjojo i_sJosi) sSjJI viLj^jSulo 

(_svlc l_LoL> _>>i ,_5^5J3 6iLp_iiJI oLigj-Mjuo ijJLcl ,_JI oAjuj3 -> 5L)Lo3 <)SLM,Lj-uj oI:>Lj_»jj ,_n3 jjouLjujI 1.93^3 mcp,ccna (_0Lc J^L> bit JI3-U.1 
Jj>- ljJx; ^jlcLuju CCIE JjIuo 6:>Lj_vii ^jJLc dD3.1T> _il £3-030 3^ ^_^>^oJ\ Ia£> o\J c uJLc ^iLj^rl li^ JI3J-UJI >-93_uj i^ls^r 

T ul5uo iS\ (_^3 oLjj J3S 13I3 ljul i^Lj olj>.;-..».JI Jbto l _\3 J3>jJI Jjjl ^bjlil 0L03I2XJ3 /vibJ l(jj3jjJ15u ^jJLc _^b>- bl : JI3JJJ 

sSJujoj>JI JiLc ib_vu\U £3-r>3X5JI O^JLaxsJI edUuJLuu JLfi) cdbejoJI t.sJLc gibl Ivls^r 

Lol 

CCNP TSHOOT 642-832 Official Certification Guide 

si 

Troubleshooting and Maintaining Cisco ip networks (Student guide yl&v2) 

S Jg\U Lo Lc3j OjjS^io i_svjl go jJiSI oLo3J-?.o i_jXi<)ji-i.ao ^jJsuoj ijja-viil /x^jls 
. J3\JI yU5i.ll l jjo jjuL?- >>l i_s^ ^3>-3joJI j^Lu-MjJI \jsu ul J.joQl (j5J J3\JI _jo _><ji/ "-SsSl 3^3 _)buo Mj3 i_sObJI vLSJI : <^\y> 
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